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the experts — not your 
neighbour, 


WhichCar helps you find the purrrrfect new car! 
Enjoy friendly, independent advice from the experts 
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What the statistics 
reveal about the 


true nature of 
Australia’s climate [2 2] 
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If Obama was 
not the president, 
he would be in 
prison.” 


N NAVI PILLAY 
М; Lawyer 
The former UN Commissioner for 
{ Human Rights casts aspersions 

2 on the American president. 
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The expert from Montana 
State University researches 
microorganisms, some 
species of which have 
been living beneath the 

ice of Antarctica for 
500,000 years. 


> WELCOME FROM THE E 


|: Britain, sunshine is like Halley's Comet: rarely 
seen, but wildly celebrated when it makes an 
appearance, as if some kind of pagan deity. 

Not in my mind. Having grown up in London, my 
childhood memories are of long hot summers, where 
skies were so blue they looked painted and the sun 
never seemed to set. | smelled of melted ice-cream, 
chlorinated swimming pools. 

A glance at the English capital's weather stats is 
enough to shatter my rose-tinted memory spectacles. 
Mid-summer, clouds - the sad, battleship-grey variety 
peculiar to the British Isles — reign 42% of the time. 
The average temperature is a balmy 22 degrees 
Celsius. And it rains. A lot. 

Now you can see why | fled to Australia. 

These shaky recollections were the starting point 


for this month's cover story about Australia's 
wild climate (see page 10). Are weather events here 
becoming more extreme, more frequently, as the 
average man and woman in the streets believes? 
Or are our memories playing games? Where do the 
cold, hard numbers lead us? 
The brain is definitely a mysterious, sometimes 
deceptive friend, as our compelling story 'Are 
Your Memories False?' explains (see page 76). 
Psychologists have recently proven that it's possible 
to 'implant' false flashbacks into people's minds, 
even convincing them that they've committed crimes. 
Enjoy the issue. Hopefully in a month's time you'll 
remember how brilliant it was... or was it? 
Vince Jackson, Editor 
Follow me on Twitter: @vince_jackson1 
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It is one of our planet’s most 
fascinating natural spectacles. 
Just off the coast of Indonesia local 
fishermen and whale sharks have 
struck up a magical friendship 


Ф/ 


tis still early in the morning when Rahmat 

and his fellow fishermen cast their nets into 

a turquoise bay in the Pacific. The locals know 

these waters like the back of their hands. They 

know exactly where the fish can be found at 

different times of the day. Just three hours later 
they heave three bulging nets into their wooden boats. 
A good catch; once again the ocean has blessed them 
with rich rewards. Then suddenly a gigantic black 
shadow appears beneath Rahmat's boat — but what 
would seem threatening to most is nothing more than 
a friendly visitor to these fishermen. 


WHY WHALE SHARKS ARE 50 REVERED 


The shadow in the water below belongs to a 12-metre 
whale shark — the world's largest known fish species. 
Not to mention the most mysterious. Little is known of 
the grey giants, including where they are born and why 
they congregate in their hundreds at certain locations. 

Lured by a richly laden breakfast table, and right 
before the fishermen's very eyes, this 15-ton colossus 
begins sucking on the nets. With each gulp hundreds 
of fish are swallowed up into its wide-open mouth, 
which is vast enough to hold a small car. But instead of 
attacking the thief with spears and reeling in their nets, 
the men in the boats do the unthinkable: they sit back 
and watch the hungry visitor; laughing, they even start 
feeding it fish right from the boat. 

“For us, whale sharks are the soul of the ocean - 
and a good luck charm. When they appear, we know 
our catch will be good," explains Rahmat. His reaction 
is even more incredible when you learn that the shark's 
dorsal fin alone would fetch $15,000 on the black 
market — much more than his entire annual earnings. 

But who would kill their own lucky charm? Many 
of the world's cultures revere the whale shark, just 
as the Indonesian fishermen do. After all, these fish 
have mastered something humans never seem to learn: 
how to be gentle despite their enormous strength. 

The whale shark under Rahmat's boat seems to 
understand this special bond of friendship. After its 
short-lived feast, it retreats, leaving enough fish behind 
in the nets to satisfy the fishermen. Before it dives, 
it raises its head just above the surface of the water 
- almost as if in thanks. Then the whale shark slips 
silently back into the eternal blue of the Pacific. Back 
to where the soul of the sea feels most at home. 2 
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JANUARY 29, 2013 

A man and his daughter huddle 
on the rooftop of their house 
after Tropical Cyclone Oswald 
hits southern Queensland, 
bringing record flooding. In the 
future, major floods will triple in 
frequency, from one event every 
17 years to one every six years. 
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“ШЕ he weathers changing." They're. . . TAD Ё 
Ui words you hear more often in modern- “ЯЗ, 
>. day Australia; spoken by sun lizards ? 


о, a as another angry summer, storm ruins their i A 
beach day; uttered. mournfully by farmers 
gazing over parched drought-ravaged \ 
paddocks;-offered by honest hard-working 

„ ^" Suburbanites as once-in-100-year floods 

' „Seep into their lounge rooms; cried by 

weary country folk as the jaws of a monster 
bushfire approaches their homes. 

They're not meteorologists with hard data 
at their fingertips, they can't necessarily 
back up their claims with statistics. They're 
normal, everyday folk articulating a feeling 
they have in their water, a sixth sense that 
Mother Nature is experiencing some kind of 
personality shift. A radical one at that. | 

But are these mere hunches, influenced by. ^^ 
the information age and the endless stream of Ж- 
apocalyptic stories and images churning into 
our electronic devices? Does the average 
Aussie simply imagine the country is 
experiencing more extreme weather events? 

Or have these people got it right? Is 
Australia’s climate really changing? 


Ж WEATHER RECORDS NEN 
23 , ^" BEING SMASHED ler. 
b Ў It’s early-2016 and Dr Кап Braganza’s eyes flick = 
over the document on his computer screen, 
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In the last 10 years, Australia ا‎ sent to various press agencies and media 1 
И AM | — outlets across the nation. It’s an annual climate. ^ ` 
has witnessed record floods, v PINC, report produced by his department at Lo 
E intensifying storms and paralysing i Baer! СУТ Бұ ди of Meteorology. | | 
; . | ‘ : Pomel The headline figure reveals that the previous 
droughts. Buddo the figures show EN 12 months combined to produce the fifth- қ 
that the climate has shifted, or ү STU warmest year on record, with the mercury 
M Ж pushing 0.83 degrees Celsius above the 
is it all just in our imaginations? he 4 ~ long-term average. > 
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Braganza is not surprised by the 
Bureau's calculations. They're part 
of a wider trend of more ferocious 


climate episodes. Eight of Australia's 


hottest-ever years have occurred 


since 2002. Longer-term drying trends 


are plundering parts of the country 
further into drought - particularly 
southern and eastern Australia — 
forking cracks into the land and 
starving cattle; winter rainfall in 
southeast Western Australia has 
dipped 2096 since 1970. 

And it's not just the soil that's 
choking. In 2015, Australia's 
oceans racked up the third-warmest 
temperatures since record collecting 
began in 1900; Australian sea levels 
have risen 20 centimetres since 
1880; the Great Barrier Reef has 
shrunk to half its previous size 
over the last 27 years as it absorbs 
more toxic greenhouse gases. 

Whether or not you believe in 
man-made climate change, the 
meteorologists' data suggests 
something is happening right 
before our very eyes. 

"Australia has warmed up most 
noticeably since the mid-20th 
century," says Braganza, manager 
of the Bureau's climate monitoring 
department. “Prior to that, 


“THE NUMBER 
OF DAYS THAT 
BELONG IN 

A HEATWAVE 
EACH SEASON 
HAS BEEN 
INCREASIN 
SINCE THE 


1950S.” 


DR SARAH PERKINS, 
CLIMATE CHANGE 
RESEARCH CENTRE 


“AUSTRALIA HAS WARMED 


UP MOST NOTICEABLY SINCE 
THE MID-20TH CENTURY.” 


DR KARL BRAGANZA, BUREAU OF METEOROLOGY 


temperatures were reasonably flat 

- we didn't have much of a trend. 
There was no clear trend prior to 
World War Il — it's from 1950 onwards 
that we've had a significant warming 
trend across Australia." 


AUSTRALIA'S 
CHANGING SEASONS 
Only a few weeks into summer 
2015-16, Australia's beaches were 
already seeing higher traffic than 
normal. Around mid-November 
severe - and in some places 
extreme - temperatures were being 
recorded across the whole country. 
Sydney roasted in 40-degree 

days. Melbourne, Brisbane, Perth 
and Darwin, all hit the mid-30s. 
Only that perennial cooler-box state, 
Tasmania, escaped the swelter. 

With consistently higher 
temperatures comes the onslaught 
of more heatwaves - officially defined 
in Australia as three or more days 
of unusually high maximum and 
minimum temperatures. In the period 
that the globe has been steadily 
warming, the likelihood of heatwaves 
in Australia has increased threefold. 

*The most pronounced change 
we are seeing is in the number of 
heatwaves," says Dr Sarah Perkins 
from the Climate Change Research 
Centre. “The number of days that 
belong in a heatwave each season 
has been increasing since the 1950s.” 

Perkins says that even though 
heatwaves are associated with the 
summer months, more extreme events 
are occurring in autumn and spring 
- hinting at a wider, more subtle 
change in the Australian seasons. 

While longer periods of sunshine 
might mean more beach days, all year 


round, an increased frequency of hot 
days will have serious ramifications. 
Heatwaves have taken more 
Australian lives than any other natural 
hazard in the last 200 years, estimated 
at somewhere between 4,500-5,000 
people. It's why both the weather 
bureau and the emergency services 
now talk about heatwaves 
being Australia's *silent killer". 

“If you have a really hot morning, 
it means your high maximum 
temperatures are going to be felt 
for a longer period through the 
day," says ABC's weatherman 
Graham Creed. *That accumulated 
over three days becomes a real 
strain on the body, particularly 
if you're young, elderly or ill. 

*For areas such as the Pilbara, 
the Kimberley, even Central Australia, 
you can have ongoing hot conditions 
and a rise of a couple of degrees 
won't have a huge impact. But 
get a big run of hot temperatures 
across the southeast, where 
maximums usually sit around the 
low to mid-20s for the summer, 
then it's going to have a much 
bigger impact because the population 
is just not acclimatised to that heat." 


WEATHER ALTERS 
YOUR PERSONALITY 
Great swathes of once rainbow- 
coloured coral reef are bleached 
and depressed; a majestic polar 
bear stands marooned on a tiny 
drifting white island, the ice shelf 
melting precariously around him. 
These are the kind of images 
that float into the average person's 
mind whenever climate change is 
mentioned. Even now, as evidence 
of climate change stacks up, it сап > 


INOX HEAD, | 
| JUNE 3, 2010 
A freak tornado. carves a 
300-metre-wide path through 
town. The storm levelled 
12 homes and damaged another 
30. More unstable low-level E 
air in a warming climate 
is likely to create more 
thunderstorms. Tornadoes can 
be a by-product of any storm. 


NGREACH, QUEENSLAND. 
‘a MARCH 19, 2014 
‚ $$ Тһе skeleton of a dead sheep 
5 . - . 
lies іп а bone-dry creek оп Rio 
Station. Queensland is currently 
suffering its widest-spread 
drought on record — and 
that could get worse as 
Australia becomes hotter 
in the future. 


AUSTRALIAN WEATHER — 
BY NUMBERS 


The year 2015 saw the continent’s climate pr 
some amazing — and sometimes shocking - 


THIRD 


WARMEST 
sea-surface 
temperatures 
since 1900. 


FOUR 


people killed in NSW’s 
Hunter and Newcastle 
“regions during flash- 
flooding. The storm was 
_—the BIGGEST in a century. 
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Hailstones of up to 7.5mm in 
diameter cause havoc in city 
Streets as a violent supercell 
storm strikes, causing $500 
million worth of damage. By 
the end of the century, the 
frequency of storms could rise 
to 160% of present levels. 


WERE RECORDED IN JUST ONE DAY DURING A STORM THAT 
ROLLED ACROSS EE IN 2013. E: < 


A bushfire rages beyond the 
ridge line, part of a series of 
blazes around the Great Ocean 


INCREASE IN THE LENGTH OF THE 
BUSHFIRE SEASON GLOBALLY 
BETWEEN 1979 AND 2013. 


“IN SOME 
CASES, 


REPORT FROM 
AUSTRALIA'S CLIMATE 
COMMISSION 


social communication.” 


DAY-TO-DAY 
WEATHER HAS 
SHIFTED FOR 


appear like something that happens 
over there, to the animals, to the 
trees, to the lands, but not to me. 

The truth is, as humans, the 
dominant species on the planet, 
we will all be affected by rising 
temperatures. As we’ve outlined on 
pages 18 and 19, a changing climate 
will impact the everyday lives of 
Australians in a multitude of ways, 
from the deadly serious (the increased 
risk of a malaria epidemic, poorer 
cardiovascular health) to the more 
prosaic (postponed sporting events, 

a reduction in beer quality). 

But some scientists believe the 
effects of volatile weather will be 
even more far-reaching, worming 
its way into our very minds. 

“Global climate change is likely to 
have significant negative effects on 
mental health and well-being, effects 
that will be felt most by vulnerable 
populations and those with pre- 
existing serious mental illness,” 
says a pioneering report by Thomas J. 
Doherty and Susan Clayton, published 
in American Psychology. “For many, 
the psychological effects are likely 
to be gradual, cumulative, and/or 
experienced through media and 


The authors list a whole range of 
mental disorders with the potential to 
spring from extreme weather events, 
including post-traumatic stress 
disorder, depression and anxiety. 
Severe heatwaves, say the report, are 


also likely to cause spikes in physical 

assaults, spousal abuse and suicide. 
Helen Berry knows too well how 

the weather can creep up on the 

vulnerable, snatching lives before their 

time. The psychiatric epidemiologist 

has written at least 27 papers on the 

impact extreme weather is having 

in rural Australia, where suicide 

rates among agricultural workers 

are 1.6 times higher than the 

average for all employed people. 

In Queensland specifically, that 

rate pushes up to twice as high. 
“When you think about what climate 

change does, it basically increases the 

risk of weather-related disasters of one 

sort or another,” says Berry. “What 

happens from a psychological point of 

view is people get knocked down. 

Whenever people are knocked down, 

they have to get up again and start 

over. And the more that happens, the 

more difficult it is to keep getting up.” 
Berry’s research suggests that 

even a hot spell of a couple of 

days can result in mental health 

issues lasting up to a year. 


HUMANITY’S 
UNCERTAIN FUTURE 
Over a decade ago, former US 
vice-president Al Gore took to the 
stage at the annual convention 
of the Sierra Club, a respected San 
Francisco-based environmental 
organisation. With a blend of 
eloquence and blunt realism that made 
his 2006 documentary An Inconvenient 
Truth so compelling, the activist 
delivered a keynote speech, spelling 
out the dangers of a changing planet. 
“The warnings have been clear for 
a long time. We are facing a global 
climate crisis. It is deepening. We are 
entering a period of consequences... 
The good news is we know what to 
do. The good news is, we have 
everything we need now to respond 
to the challenge of global warming. 
We have all the technologies we need, 
more are being developed, and as 
they become available and become 
more affordable when produced in 


scale, they will make it easier to 
respond. But we should not wait, 
we cannot wait, we must not wait.” 

Gore - and perhaps this is part 
of his enduring appeal - sees an 
escape hatch for humanity, provided 
we act now and deal with the 
planet's rising temperatures. Closer 
to home, though, some scientists are 
painting a gloomier picture. 

“In some cases, day-to-day weather 
has shifted for good." That was the 
damning conclusion of a report by 
Australia's Climate Commission 
— an assessment endorsed by some 
of the country's top climate scientists 
and science bodies. 

“We see a pattern emerging. The 
southwest and the southeast of 


“GLOBAL 
CLIMATE 
CHANGE IS 
LIKELY TO HAVE 
SIGNIFICANT 
NEGATIVE 
EFFECTS 0 
MENTAL 


HEALTH.” 


THOMAS J. DOHERTY 
AND SUSAN CLAYTON, 
AMERICAN PSYCHOLOGY 


Australia have become drier – the 
southwest since the mid-’70s and the 
southeast since the mid-’90s,” said 
report author Professor Will Steffen. 
“That tells us for the future that we 
would expect to see dry conditions 
more often, more droughts in the 
future and very importantly we don’t 
expect to see the previous pre- 
climate-change weather conditions 
come back. That means some 
changes in patterns will lock in 
probably for centuries.” 
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SUICIDE EXPLOSION 


During periods of severe drought, the relative risk 
of suicide among rural men aged 30-49 increases 
by up to 15%, according to a report by the Australia- 
based Climate Council. The drought threat now 
looms across most parts of the country; in Western 


Australia, reductions in autumn and winter rain , 
could be ир to 50% іп the next 80 years. к 
<P 
Жа. 
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INFRASTRUCTURE 
MELTDOWN 


Think your drive to work is already a nightmare? 

The Australian Academy of Science predicts that 
30,000km of roads across the nation are at risk from 
a 1.1 metre sea-level rise. On hot days, electricity 
demand rises due to increased air-conditioner use; 
to avoid blackouts, energy providers invest in extra 
short-term capacity, the cost of which is passed 

on to consumers in their monthly bills. 


MALARIA EPIDEMIC 


Australia hasn't seen a malaria case since 1962, but 
local think-tank, the Lowry institute, believes that if 
temperatures keep rising, the mosquito-borne tropical 
disease could spread as far south as Gladstone on 

the mid-Queensland coast. Mozzies are sensitive to 
movements in climate, and warmer conditions 

allow the malaria parasite to grow more quickly. 


HEART FA: 


A study by the Harvard School of Public Health 

claims that rising temperatures and pollution 

levels in summer months are linked to heart problems, 
namely how regular the time between heartbeats is. 
People with low heart-rate variability are more prone 
to die following a heart attack. Higher temperatures 
may also make the body more sensitive to toxins. 


BEER DEGRADATION 


In a warmer future, it could be last orders for the humble 
coldie. “If you drink beer, climate change is already 
impacting on you," warns Macquarie University's Professor 
Lesley Hughes. "In addition to hops shortages caused by 
frequent and severe droughts, climate change is also 
reducing the quality of key crops used in the 
manufacturing of beer, including barley." 


ALLERGY 
ATTACKS 


Three million Australians itch, sneeze 
and cough their way through the year 
— a hayfever experience which is likely 
| to get worse in a warming atmosphere: 
plants produce more pollen and fungi 

» growth during extended warm spells. 
"Plants are flowering earlier over 

time and advancing the season by 

0.8 days per year," says Harvard 

І University’s Christine Rogers. 


ndi D 
WATER WARS" 


It's not a plot from a dystopian novel; by 2030, the 
world will face a 40% water shortfall. The US National 
Intelligence Strategy has published a report warning 
of the elevated potential for water scarcity to cause 
instability. India and China have already locked horns 
over a Chinese dam project in Tibet, which threatens 
to restrict water supply into northern India. 


SPORT MAYHEM 
Health experts are already putting the heat on 

the organisers of sporting events. In January, 
Australian National University's Dr Liz Hanna called 
on tennis's Australian Open to postpone full days 

if temperatures and humidity get too much for 
competitors; in 2014, some players vomited and 
hallucinated on-court. The quality of cricket wickets 
would also suffer under more intense heat. CZ 
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CLIMBING TO THE ROOF OF THE WORLD 
Sherpas risk their lives carrying tons of 
supplies to intermediate camps on the 
Everest route. Their selfless hard work 
helps keep wealthy western climbers 
equipped with essential provisions, 
gas canisters and climbing gear. 
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WORLD EVENTS 


Sherpas work where others battle 
for survival. Setting world records 
as they go about their daily business, 
they’re considered the best natural 
athletes in the world. And yet, 


outside of the climbing community, 
hardly anyone knows their names 


EVEREST 


AND BACK 21 TIMES 


o this day he is Lhakpa Tenzing. Unknown outside headtorch and shoulders his 
considered one of the — the climbing community, the Sherpa rucksack, which weighs half as much 
best mountaineers has scaled the world’s highest peak as he does. At 5,400 metres above 
ever to have lived: an astonishing 21 times. It's a record sea level and minus 15 degrees 
Reinhold Messner that he shares magnanimously with Celsius, the thin air cuts across his 
has conquered the fellow Sherpa Phurba Tashi. But throat like a knife. But the Sherpa 
8,848-metre-high Mount Everest rarely shows such knows that time is of the essence 
Mount Everest twice - both times good grace to a climber. — Mount Everest doesn't forgive 
without oxygen. It's an incredible any delays. Particularly not on the 
achievement and one that's made The fate of the unsung heroes Khumbu Icefall, the most dangerous 
him world famous - and yet it pales It's 3.30 in the middle of the night section on the route to the summit. 
in comparison to the life story of when Dorje Khatri turns on his The 800-metre-high escarpment is > 


а 45-degree, wildly jagged cascade 
of ice boulders the size of houses. 
Between them lie deep crevasses 
that can open up in seconds. 


Nowhere else in the world is the risk 


of avalanche greater; this section of 
the route to the top of the world’s 
highest mountain has claimed more 
lives than any other. But while the 


mountaineers from around the world 


need only negotiate this dangerous, 


ever-changing mass of ice once, Dorje 


has crossed the so-called Valley of 
Silence ten times this year alone. 


To keep thrill-seeking tourists and 
extreme athletes supplied with food, 


water and other essentials at the 


intermediate camps located higher 


up the mountain, he and hundreds 
of other Sherpas carry tons of 
supplies up the mountain 


on a daily basis. Tents, laptops and 


oxygen bottles, in fact everything 


that the customer needs to survive in 
the death zone of Mount Everest will 


make the trip. For the porters, that 
means pushing their bodies to the 


limit — and yet they cope seemingly 


KING OF THE SKY 
He knows Everest like the back 
of his hand: Lhakpa Tenzing 
has conquered the highest 
mountain on the planet 21 
times — more than anyone else 
in the world — mostly as a porter 
for western expeditions. An 
unbelievable achievement. Is he 
proud? "| would have preferred 
to be a doctor, but | need the 
money for my children. That's 
the reason | climb mountains 

— so they don't have to do." 


effortlessly in one of the most 
inhospitable regions on the planet. 


Eight hours to the summit 
After three hours Dorje Khatri is 
finally in the heart of the Khumbu 
Icefall, standing in front of a rickety 
aluminium ladder propped against 
an ice wall. Dozens of heavily laden 
Sherpas wait alongside him. Then, 
one at a time, they struggle up the 
treacherous mass of ice. 

Suddenly a deafening roar 
echoes through the valley. Rising 
temperatures earlier that morning 
have loosened a gigantic tower of 
ice above the group. At the very 
last moment some of the Sherpas 
manage to take cover inside 


а crevice. Then the tower – half the 
height of the Empire State Building 
- comes crashing down, exploding 
the glacier field into lethal blocks of 
ice the size of lorries. Seconds after 
the avalanche the snow turns red. 
Sixteen Sherpas are killed instantly. 
Dorje Khatri is among them. 
He was on his 11th climb up Everest. 
It is one of the worst accidents in 
Mount Everest's history — and yet it 
doesn't get the column inches you 
might expect from such a tragedy. 
That's because the victims were not 
western tourists, daring journalists or 
sponsored extreme sportsmen, but 
Sherpas - the unsung heroes of 
a multimillion-dollar industry. On the 


morning of the avalanche that buried > 


OF SHERPAS 


Although their name has become 
synonymous with porters and mountain 
guides in the Himalayas, a Sherpa is 
actually a member of a group of Tibetan 
tribespeople. Over the course of centuries 
their bodies have perfectly adapted to life 
at high altitudes. In the Xtreme Everest 
Study, Denny Levett discovered that 
Sherpas possess several physiological 
advantages over people of European 

and American origin when it comes to 
climbing mountains. 


GENES 


Sherpas possess what’s 
known as the ACE gene 
variant. This prevents them from suffering 
from altitude sickness, something all 
climbers dread. Their cells can get by 
with significantly less oxygen and even in 
the case of low oxygen levels in the air, 
they can produce enough energy to 
supply their bodies efficiently. 


HEART 


Studies have revealed that 
the circulatory system of 
Sherpas is adapted to high altitudes. 
Despite their relatively small stature, they 
also have an enlarged chest area and 
increased lung capacity. As a result they 
have 30% more strength and can carry 
loads of up to 90kg. 


BLOOD 


The body of a Sherpa 
contains a particularly 
high level of nitric oxide 
— a biological gas that ensures the blood 
vessels dilate and are able to quickly 
transport vital oxygen to the muscles, 
brain and heart. 
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WHICH JOB 
IS THE MOST DANGEROUS? 


Avalanches, snowstorms, earthquakes, temperatures of minus 50 — the 
likelihood of dying on an ascent to the summit of Everest is 12 times higher 
for a Sherpa than a US soldier's risk of dying on the battlefield at the height 

of the Iraq War. Extrapolated, that means 4,053 per 100,000 Sherpas who 
work on the mountain will die doing so, making their profession the most 
dangerous job in the world by some distance. 
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of climbers from more than 40 
countries are waiting for the Sherpas 
to pave their way to glory. Each 
individual has paid around $60,000 
for the privilege of setting foot on 
Everest. By contrast, Sherpas are 
paid just $2,500 for the two-month 
Everest season, with a bonus for 
guiding a group to the summit. 
That's still enough to provide for 
their families for an entire year 
— provided they stay alive, of course. 
But what exactly has made the 
Sherpa people into the unique 
mountaineers and indispensable 
guides that they are, able to climb to 
the roof of the world? What physical 
attributes do they possess? 


The secret of the Sherpa gene 


Even today, in spite of months 

of training and state-of-the-art 
equipment, only one in every five 
western climbers will make it to 
the summit. This is because 
high-performance sports at the 
cruising altitude of a Boeing 747 
automatically confers a risk to life. 
The extremely low oxygen content 
in the air, altitude sickness, 
temperatures of up to minus 50, 
avalanches, hypothermia and brain 


Dorje Khatri and 15 others, hundreds 


swelling — the list of deadly dangers 
during an Everest climb goes on and 

on. And that's what makes the 
achievements of Lhakpa Tenzing 

and his colleagues all the more 
incredible: the first ascent (1953), 

the most successful summits (21), 

the longest stay on the summit (20 
hours) - in reality, almost all world 
records on Mount Everest are held 

by Sherpas. Including the quickest 
ascent in history: it took Sherpa 

Pem Dorjee just eight hours and ten 
minutes to climb from the base 

camp at 5,400 metres to the summit > 


16 SQUARE-METRE 
CAMP 


At a height of 6,000 
metres there are very 
few avalanche-proof 
places to spend the 
night. One such is 


Ama Dablam Camp 2. 


Here, a maximum of 
four tents can 
squeeze next to 

one another. 


“Sherpas are the best athletes 
in the world and the unknown 
superstars of extreme sports. 
Yet they're the ones risking 
their lives as pack mules and 
serving as kitchen hands 

to other tourists." 


AARON HUEY, PHOTOGRAPHER 
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at 8,848 metres. In contrast: even 
the fittest top athletes need four 
days to cover this route. 

Although the word ‘Sherpa’ has 
become synonymous with local 
porters in the Himalayas, it is also 
the name of a Nepalese mountain 
tribe. And the people who belong 
to this group clearly have a unique 
physiology. In fact, as part of 
a scientific study, Dr Denny Levett, 
from University Hospital 
Southampton, UK, discovered that 
the body of a Sherpa is quite literally 
made for surviving at high altitudes. 
Sherpas possess a gene variant that 
prevents them from suffering the 
punishing altitude sickness that 
plagues other mountaineers. Their 
cells can get by with markedly less 
oxygen, and even in low-oxygen 
environments they can produce 


T STAGE 

carry loads of wp.to 300kg. 
ITE re still used to ferry supplies 
up to base camp at 5,364 metres. 
From there, the Sherpas take over. 


enough energy to supply their 
bodies efficiently. 

In addition, over the course of 
millennia, the circulatory system 
of Sherpas has adapted to the 
conditions. Their blood vessels 
are larger in diameter, which allows 
them to transport vital oxygen to 
the muscles, brain and heart more 
quickly. Whereas in normal climbers 
oxygen supply is interrupted as the 
altitude increases, and can even 
lead to brain swelling in extreme 
circumstances, the blood vessels 
of Sherpas pump at normal volume. 

"Forget triathletes or ultra- 
marathon runners - the best athletes 
in the world, by far, are Sherpas," 
says photographer Aaron Huey, 
who spent several weeks in their 
company. "They're the ones who 
serve western climbers breakfast at 


4.30am, 7,000 metres above sea 
level. It’s weird, like Lionel Messi 
cleaning an apprentice's boots." 

Yet even with a body so adapted 
to extremes of altitude, Sherpas are 
not immune to death. As they go 
ahead, marking the routes and 
preparing the terrain for their clients, 
they are surprised by avalanches, 
snowstorms and rockslides far 
more often than their customers 
— as Dorje Khatri found out. 

In fact, one study found that the 
likelihood of a Sherpa dying on the 
job is 12 times as high as a US 
soldier falling in Iraq. But unlike the 
fallen soldiers, the dead Sherpas 
almost always remain anonymous. Ci 


FILM TIP 


The documentary Sherpa will air on the 
Discovery Channel in the future. Date TBA. 


E 
о 
oO 
S 
(5 
ва 
>, 
о 
G 
< 
т 
no 
Ф 
8 
a 
2 
E 
[sa] 
o 
Ф 
> 
2< 
Ф 
ш 
I4 
8 
Ф 
< 
n 
E 
= 
Ф 
E= 
= 
= 
о 
5 
ш 
Ф 
$ 
о 
m нў 
a 


+ 


Aaron Huey, Cory Richards/NGS (5) 


THE DEADLY RACE TO 
WORLD-RECORD MOUNTAIN 
In recent years thousands 
of people from all over the 
world have travelled to 
Everest to try to climb the 
highest mountain in the 
world. There have been 
dozens of fatal accidents. 


5... ТЄ 
WHO MUST RETURN ТО THE DEATH ZONE? ( » 


Sherpas discuss who will collect gear 
left in camps 2, 3 and 4 and who will 
recover the body of a colleague lying 
below the summit. 
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"The tragedy was a cry for help 


9 from the mountain. It was an 
= expression of anger from the gods. 
There are too many people, too 

much rubbish, too much stress, too 

\ much money. Now the mountain 


must be lett in peace.” 


SHERPA NORBU ON THE MOST DEADLY 


AVALANCHE IN EVEREST HISTORY, WHICH CLAIMED 
THE LIVES OF 16 SHERPAS ON 18TH APRIL 2014. 


DECEPTIVE IDYLL 

The sun and the blue sky can 
be deceiving. In the Himalayas 
the weather can change 
dramatically in just minutes. 
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THE REAL TRUTH ABOUT 


HEALTHY 
FOOD 


Superfoods, diets and nutritional taboos - there are countless 


rules for healthy eating. But not all of these formulas stand 


up to scientific scrutiny. Prepare to be amazed 


utrition is the most powerful 
human need. It acts as fuel 
for our bodies, influences our 
sense of wellbeing and 
decides on our performance 
capacity. Never before in the 
history of humanity has the 
range of food on offer been 
so large and diverse as it is 
today - and at no point have 
there been stricter controls 
on what we put in our 
mouths. But in spite of this 
fewer and fewer people know 
how to eat healthily — and no 
wonder: around 30,000 
studies on this topic are 
currently underway around 
the world. Every day, twisted 
or pseudo-scientific babble 
about the positive or negative 
effects of certain foods or 
nutritional substances are 
splashed across magazine 
pages, websites and fitness 
gurus’ handouts. Often, 
powerful interest groups are 
behind them, for whom the 
corresponding trend 
translates into hard cash. 

But just how good for you 
is this supposealy 'healthy' 
food? Together with scientists, 
World of Knowledge has put a 
wide range of commonly held 
nutritional beliefs under 
the microscope. 


:35/5231 865 


341/03/ЯЛ/І 


96 d 


- M 


= 1 TE8 


СТР 


DOES EATING 
PROTECT THE BODY? т 
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An apple a day will keep the doctor away, 

apparently. It’s one of the first things we learn. 

In fact, we’re told to eat plenty of fresh fruit, 
several times a day if possible. Even people with a 
sensitive digestive system are encouraged to raid the 
fruit bowl – but new findings are turning this advice on 
its head. While fruit contains nutrients that are 
important for health, like fibre, vitamins, minerals and 
antioxidants, too much of it could actually be bad for 
you. Many types of fruit and vegetables are also laden 
with a substance scientists are only now recognising 
as potentially damaging: 
sorbitol, a sugar alcohol. 
It is only half as sweet as 
caster sugar and 
contains half as much 
energy. Unlike sugar, 
no insulin is released 
during its digestion, 
but the process takes 
significantly longer – 
which can quite literally 
torture the intestine. 
Just five grams of 
Sorbitol (the amount in 
a bag of dried fruit) can 
cause discomfort, while 
more than 20 grams can 
give you diarrhoea. On 
the whole, though, fruit 
is still better for you 
than cakes, biscuits 
and soft drinks. 


m 
WHERE IS ] 
SORBITOL 
HIDING? 


The sugar alcohol 
sorbitol is found 
primarily in dried 
fruits, particularly 
apricots and raisins 
as well as peaches, 
apples, grapes, 
tomatoes, raspberries 
and pomegranates. 
Sorbitol is also added 
to mustard, soya 
cheese and sauces 
to help them retain 
moisture. Sorbitol-free 
foodstuffs include 
tea, coffee, cheese, 
butter, milk chocolate, 
paprika, lentils, 
noodles, rice, 

meat and oil. 
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Without it, many 
foods would 


IS FRUIT SUGAR 
HEALTHIER THAN 


concentrates that can consist 
of 60-9096 fructose. It is so 
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g^ REFINED SUGAR? 
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гә ~ S eo C3 Fructose, a sugar that occurs naturally in fruit and 
d 4% т vegetables, has always been considered much more 
N healthy than normal sugar. But is that really true? 
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taste bland and 
unappetising, but 
the case against sugar has 
been growing for many years. 
Obesity expert Robert Lustig 
from the University of California 
contends that it is a poison 
that has a high propensity 
to be stored as body fat, 
while naturopathic doctor 
Scott Olson says that while 
there are good fats and bad 
fats “there is really no good 
sugar that you can eat.” 
Fructose is not metabolised 
in the same way as other 
sugars. “While other types 
can be used directly from the 
muscle tissues and the brain 
and other organs, fructose 
Й goes to the liver, where it is 
mostly converted into fat,” 
explains Andreas Pfeiffer from 
the German Institute of 
Nutrition Research. In small 
amounts that’s not a problem. 
But with the discovery of 
fructose as an industrial 
sweetener around 30 years 
ago, fructose consumption 
has risen sharply. 
Nowadays the supposedly 
natural sweetener is even 
used in products like pizza and 
supermarket ready meals. 
Syrups used for flavouring 
coffees on the high street are 
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highly concentrated that just 
one extra large coffee could 
contain as much fructose as 
five kilograms of apricots. 

But its victory march is 
seemingly unstoppable. 

Why? Because it's cheap. 

It costs one-third less than 
sugar. Consequently, food 
manufacturers love it. 
Scientists, however, don't. 
They've discovered that, as 
Well as obesity, the naturally 
occurring fruit sugar appears 
to be linked to serious modern 
epidemics such as cancers, 
heart disease, hypertension, 
kidney damage and even 
dementia. Research published 
in the Journal of the American 
Dietetic Association suggests 
that the high content of 
fructose in processed fruit 
juice may be to blame. 

Why? The key issue is that 
many of the ‘good’ substances 
found in fruit that help prevent 
against such diseases, like 
fibre, vitamins and antioxidants, 
are lost during processing. 

If all that wasn't enough, it 
appears the fruit sugar has a 
crafty side, too. Robert Lustig 
says that instead of helping 
to sate us, fructose fools our 
brains into thinking we are 
not full, so we overeat. 
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FATTY FOODS 
MAKING YOU FAT? - 


The fear of fat 

has been around 

since the 1950s. 

For 60 years 
medical professionals 
have painted fatty foods 
as the main cause 
driving obesity and 
related diseases. Millions 
of patients have been 
treated to cure them of 
their appetite for high-fat 
foods. Billions of pounds 
are spent every year to 
counter the dangers of 
fat – in this niche, an 
entire fat-free industry 
has even become 
established. 

But a recent study has 
proved that the war on 
fat was based on a 
massive assumption. 

A meta-analysis using 
pooled data from 21 
independent US studies 
with a total of 350,000 
participants revealed 
that there is no 
correlation between 
saturated fatty acids 


— a component of animal 
fats and also present 
in red meat, sausages, 
cheese and butter 
— and heart attack or 
atherosclerosis 
incidence. “We could 
find no strong evidence 
that the risk of illness 
rises as a result of fatty 
acids,” says the leader 
of the study, Ronald 
Krauss. Equally 
unproven was the claim, 
stated for years by 
doctors, that a fatty diet 
raises a person’s risk of 
liver and breast cancers. 
Only extremely 
overweight people 
increase their cancer 
risk with a high-fat diet. 
We all need fat in our 
diets daily: 70 grams of 
unsaturated fat and 24 
grams of saturated fat. 
Without it we would miss 
out on vital nutrients — 
including the vitamins A, 
О and Е- and essential 
fatty acids. 


THE NUMBERS? 


Eating 50 grams 
of processed 
meat a day 
increases your 0 
cancer by 18%, 

trumpeted the World Health Organisation in 2015. 

But one detail of the study was underplayed: in 
Australia, one in 11 men and 1 in 15 women get 

given an extra 50g of bacon a day for the rest of 

their lives then the number would rise to seven in 
100 people. An increase, but only one more death. 
The 18% illustrates the rise in the relative risk — 


risk of bowel 
bowel cancer at some point anyway. If they were all 
that’s to say the increase from six to seven per cent. 


BREAKFAST 15 HEALTHY 


Men who don't eat breakfast have a 2796 increased 
risk of heart attack, according to the results of a study 
0 by the Harvard School of Public Health in Boston. But 


does this connection really exist? Instead of the lack of 
breakfast, other behaviours exhibited by the men could 
have contributed to the raised risk of heart attack. Leaving the house with an empty 
stomach in the morning could indicate an unhealthy lifestyle anyway: they may 
smoke more, do less exercise and drink more alcohol. 

The link may only be an imaginary one - like the so-called 
scientific study that claimed areas with more storks also 
had a higher rate of births. 


IS MARGARINE 
REALLY HEALTHIER 
THAN BUTTER? 


Although margarine is based 
on vegetable fats, it hasn’t 
been deemed healthy for a 
long time. The reason: during 
the industrial hardening 
process of the vegetable oils, 
unnatural trans fats form. 
These penetrate the 
membranes of the cells, 
disrupt the metabolism and 
encourage diabetes. 
Margarine also contains 
phytosterol, a chemical 
compound similar to 
cholesterol, which can trigger 
atherosclerosis (calcification 
of the arteries). Nutrition 
expert Dr Bruce West 
describes the supposedly 

‘natural’ margarine as ‘liquid ) 
plastic’. Butter, оп the other 

hand, is made from fat – an 

organic natural product that 

feeds our body with fat- 

soluble vitamins, among 

other things. ) 


Enjoying one litre of 
olive oll per week 
reduces the risk of 
diabetes by 30%, 
according to a study 


OLIVE OIL PROTECTS AGAINST DIABETES 
by Dr Jordi Salas- 
Salvado. In reality, 


however, the risk is 


reduced by just 1.996 — because, as in the first example with the 
processed meat above, absolute and relative risk were being mixed up. 
The researchers went a step further by using the study to 'prove' the 
apparently healthy benefits of nuts. However, as a statistically relevant 
link was lacking, the researchers formed a 'middle value', by grouping 
nuts and olive oil together under the term ‘Mediterranean diet’ – possibly 
to placate lobbying nut producers. 
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WILL YOU LIVE 
LONGER ON AN 
ANIMAL-FREE DIET? 


Vegan food is in vogue and considered very healthy. 
But avoiding meat poses hidden risks 


On its website the Vegan Society 

claims the benefits of a vegan diet 

include increased energy and younger 

looking skin. But scientific studies 
state the opposite. The European Prospective Vegans can become 
Investigation into Cancer and Nutrition (EPIC) «йал fio ETRE 
study is one of the biggest, longest-term and like B12, D and E or 


most up-to-date nutritional studies ever carried minerals like zinc, Se ; 2 

out with more than half a million participants. САС anal ТОП In? 18 
Not only did it find that eating more fruit and they don’t make e 
vegetables had no significant effects on a ein eftiart tto tale Ax 5959,2 
person's health, but it could also prove that supplements. Some 

eating meat didn't have a negative effect on Ay ier shee 

the body. A study by the Medical University of sauces oF EOC] ave 

Graz in Austria went even further: it found also more likely to 

meat-eaters are statistically more likely to live сетей те 

longer than vegetarians and vegans. As we’ve tern assets 

seen there is only a small correlation between often packed with ET:8 


meat and negative health effects when it comes 
to bowel cancer. Non-meat-eaters sometimes 
claim to feel better in themselves by following 

a plant-based diet. But these positive feelings 
could be purely psychological; the feelgood 
factor may originate from doing something 
perceived as good for yourself and 

the environment. Even avid meat-eaters 

have reported similar feelings after 

giving up wheat. 


E numbers, for 
example. Taste- 
enhancer glutamate 
can also be 
disguised as 
yeast extract. 
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DO 
OVERWEIGHT 
PEOPLE DIE EARLIER? 


For decades there's been a consensus 
that overweight people are more likely 
to suffer from cancer, diabetes or 

high blood pressure — and for that 
reason have a lower life expectancy. 
Surprisingly that's just not true, as 

a research team has now shown 


For generations doctors have warned of 

the dangers of becoming overweight 

— and have been treating overweight 
people as if they were seriously ill and needed 
to be healed. But all this could soon change: 
the first to doubt this type of risk evaluation 
were emergency doctors and intensive care 
physicians. They had noticed a strange pattern 
with overweight, un-sporty patients surviving 
heart attacks far more often than athletic, 
skinny jogger types - although the opposite 
should have been the case according to 
medical textbooks. 

Other long-term studies have confirmed these 
observations: people who are overweight are, 
from a medical viewpoint, not only healthier but 
also have a significantly longer life expectancy. 
Their risk of dying is 696 lower than people of 
normal weight. The reason for this ‘obesity 
paradox’ is that overweight humans have greater 
reserves of energy, which benefit them in the 
face of many illnesses. Gregg Fonarow, a 
cardiology researcher at the University of 
California has concluded that a few extra 
pounds protect against atherosclerosis, stroke, 
depression, muscle wasting and osteoporosis. 
Katherine Flegal from the US Center for Disease 
Control looked at hundreds of mortality studies 
that included data on body mass index and 
found the lowest mortality rates among people 
in the overweight to mildly obese categories. 

There are limits, though. Flegal’s colleague 
Thomas Friede points outs that extreme 
obesity can have the exact opposite effect: 
risk of dying for severely overweight people 
in the study’s time frame was 29% higher 
than people of normal weight. 


IS ORGANIC 
HEALTHIER THAN 
CONVENTIONAL? 


Organically grown food is more nutritious 
than non-organic? In reality the two 
groups are only separated by one thing 


If you want to do something good for 
yourself and the environment, eating 
food labelled as organic is a good way 
to start. Because what’s grown without chemicals 
must contain more vitamins and minerals, surely? 
But is an organic banana really healthier than a 
conventionally grown one? A meta-analysis by 
Stanford University, which used more than 200 
sources, found no evidence for that. With regard 
to the nutrients in each, the bananas were the 
same, as were other types of fruit and vegetables. 
The only real difference between organic and non- 
organic was the number of potentially harmful 
substances: organic products had ten to 100 
times fewer pesticide residues — but even they 
were not completely free of them. 

But how dangerous are these pesticide 
residues? There is a long list of substances that 
are suspected of causing diseases like cancer. 

It includes many of the almost 400 pesticides 
approved for use by the European Union. 
Reliable data about the dangers, however, 

is lacking and the interactions of different 
substances with each other have not 

been investigated. So if you’d 

rather be on the safe side, > 

then buy organic — even if 


the health-improving effects / A 


have not been fully proven. 


ABOUT SUPPOSEDLY 
HEALTHY FOODS 


Carrots 


The leafy green vegetable is good 
for the blood and therefore good 
for our health because it contains 
high levels of iron. 


There are some foods that surpass 

ali others in their health benefits: 
pomegranates protect against cancer, 
broccoli is a detoxifying miracle. 


People who eat a lot of carrots have better 
eyesight, because the vegetable contains 
beta-carotene and improves our vision. 


The iron content of spinach is 
comparatively low at just 4.1 milligrams 
per 100 grams. If you’re looking to up 
your iron intake, you’d be better off 
eating oysters (6.2mg/100g), chocolate 
(6.7mg) or pistachios (7.3mg). 


Pomegranates do indeed contain lots of 
antioxidants which are thought to protect 
against cancer. And broccoli stimulates the 
liver — but that’s true of other fruits and 
cabbage varieties too. From a scientific point 
of view it's best to eat a varied diet instead 
of just concentrating on a few superfoods. 


Beta-carotene is converted into vitamin A in 
the body. It is important for the visual process 
but carrots will not heal poor eyesight. 


They are healthy because they give the In reality they can be quite harmful in 


es body substances that it lacks. Vitamin large doses. Research carried out by the 
supplements pills can strengthen our immunity or University of Gothenburg in Sweden found 
improve our appearance. that antioxidant and vitamin supplements 


can actually promote the development of 
malignant tumours. 


Your daily pint strengthens the bones Rather than contribute to bone density, the calcium 

and keeps them stable for longer. in milk can raise the risk of bone fractures. That’s 
because milk over-acidifies the body and in order 
to neutralise the acids, the body requires mineral 
substances from the bones and the teeth. 


A glass of wine in the evening is healthy Researchers from the University of Prague 
because it increases levels of ‘good’ HDL confirmed that HDL cholesterol protects against 
cholesterol in the body. High HDL levels are heart and circulatory disorders — but couldn’t 

thought to protect against heart disease. prove that wine has any influence on its levels. 


y uM ‘Light’ Fat-free or low-sugar products (often Studies show that if a food is considered 
Жл products labelled ‘light’) are less harmful than healthy we eat more of it, cancelling out the 
conventional foods. benefits as a result. 
Rice cakes The thick wafers are virtually fat-free, Even though a rice cake has just 30 calories 
making them ideal diet snacks. on average it can raise the blood sugar almost 
as quickly as pure glucose. This stimulates the 
ae Ж huh -- digestion which quickly leads to low blood sugar 
A^: , — and you're hungry again! 


| Meat labelled as 'organic' means that Meat is only organic if it's certified organic by 
animals are free of synthetic pesticides, a recognised organisation such as Australian 
аав hormones and antibiotics. Certified Organic or NASAA. Fraudulent use 
CERTIFIED де? 
d өзе S su these companies' labels by food producers 
is not unknown. 


Organic meat 


Lemons If you're ill, you should drink as much It's true that lemons contain relatively high levels 
" lemon juice as possible – no other of vitamin C (about 53mg/100g of fruit), but 
food contains as much vitamin C. kiwis and peppers contain double that amount, 
“Ж while acerola cherries һауе 32 times as much. 


Rice is considered a healthy, wholesome Wholegrain rice does indeed contain many 

alternative to fatty potatoes. minerals and vitamins, but white rice, like 
potatoes, is made up almost entirely of 
carbohydrates and has very few nutrients. 


Soya Soya products deliver lots of Soya products contain isoflavones that can have 
beneficial protein and are a healthy a carcinogenic effect if overdose occurs. The Food 


=, Le ” ж meat substitute for vegetarians. and Drug Administration in the USA recommends 
no more than 25g of soya protein per day - that's 
E T about 300g of tofu or 800ml of soya milk. CZ 


PHOTOS: Getty Images (10); Fotolia (5); iStock; DPA; PR 
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fighter Jets 


The USS Dwight D. Eisenhower is a Nimitz-class 
aircraft carrier and one of the largest in the 

world. The.332-metre long colossus can hold up Чу ANS = x 
to 85 fighter jets (on and below the flight deck). | ^ et 5,25 ^ 
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ISLAMIC STATES. 
WORST NIGHTMAI 


For almost two years, IS has plunged an entire region 


into fear and terror. So far, all attempts to defeat the 

«terrorists have failed. But now the superpowers аге 
deploying their most powerful weapons: nuclear- 
powered aircraft carriers , 
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| 3.200 troops 


The ‘Ike’ has a crew complement of 3,200 officers 
and seamen. In 2015, the ship was modernised 
for new anti-terror operations. 


<The runway of an aircraft carrier is no 
ps 3- ж жасары 100 metres. A catapult built 
_ into the flight deck helps accelerates 
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When landing, the pilot must connect with one of 
four hooks on the aircraft carrier. A successful 
manoeuvre sees the jet brought to a complete 
standstill in just two seconds. 


Before take-off, the fighter 

jets will be fitted with armour- 
piercing, air-to-surface missiles 
to destroy IS positions. 


he terrorist 
attacks in 
Paris are 
just a few 
hours old 
when 
French 
president 
François 
Hollande 
gives the 
order. Four days later, the aircraft 
carrier Charles de Gaulle leaves the 
port of Toulon. Onboard are 26 
fighter jets, a Northrop Grumman 
E-2 Hawkeye reconnaissance plane 
and dozens of missiles. The 
destination of the 40,000-ton 
colossus: the eastern Mediterranean 
— in striking distance of the heart of 
so-called Islamic State. A hundred 
hours later and the first jets roar 
away from the carrier, a deadly cargo 
for IS under each of their wings. 


TWO TAKE-OFFS 
IN 30 SECONDS 


“After a big disaster or a sudden 
outbreak of war, every president 
reacts the same way," former US 
president Bill Clinton once revealed 
during a visit to a US Navy base in 
Virginia. “Тпеу ask two questions: 
"where is the nearest aircraft carrier?', 
and, ‘when can it be there?" 
Nothing quite embodies the 
military strength of a country like 
these floating fortresses. They can 
reach every crisis zone on the planet 
in just a few days. Their missiles 
have a range of 2,000 kilometres. 
And so it's hardly surprising that, 
after President Hollande announced 
the first successful bombing of IS 
positions in Syria, an expert 


explained: “The use of the Charles 
de Gaulle triples our ability to act." 
And it's some ability: 26 fighter 
jets armed with 450kg laser-guided 
bombs can fly up to 100 sorties 
a day from the ship. Within weeks, 
dozens of important IS positions 
were destroyed in Syria and Iraq, 
including the group's command 
centre in the Iraqi city of Mosul. Like 
wasps swarming from a nest, fighter 
jets rocket away from the carrier, 
zero in on enemy targets, kill the 
terrorists before they realise what's 
happening, and zip back to base. 
The gap between two take-offs 
or landings is just 30 seconds. 
Each manoeuvre is physically and 
technically demanding for the pilot. 
The fighter jets are launched by 
a steam-powered catapult, which 
accelerates them from a standing 
start to 300km/h within just 100 
metres. During the two-second 
take-off phase, pilots have to 
withstand forces of up to 9G. 
Landing, meanwhile, requires the 
utmost precision from the pilot. 
Racing towards the rear deck of the 
aircraft carrier at 240km/h, the pilot 
needs to find the perfect angle to 
enable the plane's tailhook to catch 
one of the four arrestor cables. 
France isn't the only country to use 
aircraft carriers in the fight against 
IS. The newly refurbished Russian 
aircraft carrier Admiral Kuznetsov 
is set to join the fray, and the 
330-metre USS Harry S. Truman is 
already in place. This Nimitz-class 
carrier is one of the most powerful 
warships currently in theatre. The 
noose around Islamic State's neck is 
growing ever tighter. And now there's 
an entirely new generation of aircraft 
carrier waiting in the wings to fight 
the evils of terrorism. 


55km/h 


The USS Dwight D. Eisenhower ploughs 
through the sea at an average speed | 

of 55km/h. Elite soldiers must be able 
to abseil from a helicopter to its 
swaying deck, even in rough seas. 


In fact, this new generation of 
supercarrier is already being built. 
Known as the Gerald Н. Ford class, 
the ships are being put into service 
to replace some of the US Navy's 
existing Nimitz-class carriers. The 
first of its type is due to join the US 
fleet any day now — and the new 
arrival has some impressive 
credentials. It’s a 100,000-ton 
behemoth with double the fighting 
power of all the battleships from the 
Second World War put together. 

The Ford class is also wider, longer 
and nearly 25,000 tons heavier than 
the ten Nimitz-class ships, which 
include the Harry S. Truman and the 
Dwight D. Eisenhower. The Ford 
carriers will be able to transport 
more aircraft, weapons, ammunition, 
food and aviation fuel than any other 
warship to date. Unmanned combat 
drones can easily take off and land 
on the 100-metre runway. “The ship 
is truly a technical marvel,” says the 
Chief of Naval Operations, Admiral 
Jonathan Greenert. 

But these technical marvels don’t 
come cheap. And that’s the reason 
why other countries aren’t getting in 
on the act. The development costs 
alone came in at a colossal $5.6 
billion, making the Gerald R. Ford 
(CVN78) the most expensive warship 
of all time. Construction swallowed 
another $8 billion. As if that wasn’t 
enough, it costs a further $300,000 
a day just to keep one of the ships 
afloat. In a few months Gerald R. 
Ford, the first of 11 planned carriers 
in its class, will enter active service 
and join the war against terror. 

Until then, the Charles de Gaulle 
and the other aircraft carriers will 
continue their hunt for IS fighters. 
While they hole up in the desert, 
coalition forces will be conducting 
operations from the floating 
fortresses at sea. 


HOW DOES A FLOATING COLONY FUNCTION? 


Helicopters, transport planes, fighter jets — nuclear-operated aircraft carriers like the USS Dwight D. Eisenhower act 
as mobile airports for a variety of aircraft squadrons (known as Carrier Air Wings). Ensuring their safe take-off and 
landing is the biggest challenge in aviation. 


E 
During the day two aircraft can take The pilot puts the aircraft into the landing position at a speed of \ 
off and опе сап land every 37 Jet blast 240km/h. With the tailhook down, the pilot must catch one of the > ә”, 
seconds. At night that figure is as four steel arrestor cables stretched across the flight deck. These >. 462 


reduced to опе per minute. /| bring the plane to а complete standstill within 100 metres. 
The catapults accelerate / 

a 21-ton fighter from №2 
0 to 300km/h in two A 
seconds flat. 


Deflector shield 


Phalanx Mk-15 
weapon system . 


TECHNICAL SPECS итш) COMBAT AIRCRAFT 


Engine: two nuclear reactors, four propellers Every squadron consists of several different types of jet, 
Displacement: 97,000 tons (fully loaded) each with a differing range of functions: 


Gun type: M61A1 Gatling canon "1 Speed: 60km/h 
Calibre: 20mm ". Dimensions: 
Firing rate: 4,500 rounds ` ! 
per minute н ; 


Sensor: self-contained : . i 
search and track radar Lac «7 Width 


DEFENCE SYSTEM 
a! 15 


Anti-missile weapon system 


Length: 332 metres 


| 155 і 76 metres F/I 3 
г : a —t ТЕЛ Мен: Д Туре: twin-engine, supersonic, all-weather 
S - multi-role attack and fighter aircraft. 

3 Қ г Iti-rol k and fighter aircraf 
Radar-guided surface-to-air ` I Jets: 85 in nine squadrons Newer model of F/A-18C Hornet (right). 
missile system کے‎ Primary missions: day and night precision strike. 
B Crew: 5,680 = Speed: Mach 1.8+ 
Speed: 4,280km/h | / Range: 2,360km 


Range: 17km i i | Armament: air-to-air missiles, air-to-ground 


precision strike ordnance, HARM missiles, 


Warhead: 40kg annular 3,200. 
blast fragmentation ae = ы А опе 20тт саппоп. 


B Running costs: $220 million per year 


ATTACK RADIUS 


Estimated range for an F/A-18F Super Hornet carrying four 450kg bombs, 


1. Arrestor cables 5 


Ee І 
e Aircraft elevator 


two Sidewinder short-range missiles and two 1,800-litre external tanks. 


Catapult | BATTLE READY › 
| 2 "Jc wo Е = E Number and type of ships and — üt е 
К ( Уч ~ ә» - И their primary missions in a 
: “= y 4 а. ES 4 carrier battle group. The aircraft carrier offers the US government a wide 
қ з =з OPTICAL LANDING SYSTEM 2L | range of options — from a general military presence to 
2 \ ` — To help the pilot navigate during landing, concrete troop support, right up to attacks on targets 
х2: Ei E. Le there are five so-called Fresnel lenses from the air, at sea or on land. Because the carriers 
< me "e ha Д - .. anda row of horizontal lights. operate in international waters, their aircraft are not 
TRES қ сқа =~ جج‎ , Im bound by any national laws. 
а ~ "8 Аа; | 
x ےا‎ p my — Two guided missile cruisers: multi-mission surface combatants. 
А ` " КЕ A اجب‎ e A e Equipped with Tomahawks for long-range strike capability. 
——- BRIDGE `- —. = SS Niente 
This is where the central command centre is located. سے‎ 6 Guided missile cruiser: multi-mission surface combatant 
It's where all orders and commands affecting the 4 حه‎ used primarily for anti-air warfare (AAW). 
г” rrier and its movements originate. Қ 0 0 ч 
шы с> : ULT 22 Шы. جا‎ >. ж- л Ый Destroyer: primarily deployed for anti-submarine warfare 
‚ چ‎ I - = Ө asm, 
= > 
r = -— ^ e pez „йл... © Frigate: primarily deployed for anti-submarine warfare 
— 2. (ASW). 


Two attack submarines: in a direct support role seeking out‏ لے 
о and destroying hostile surface ships and submarines.‏ 


Combined ammunition, oiler and supply ship: provides logistic 
support. Keeps the group topped up with fuel, ammo, food etc. 


EA-18G GROWLER 


F/A-18C HORNET 


Е-26 HAWKEYE 


C-2A GREYHOUND 


MH-60S SEAHAWK 


Type: twin-engine, supersonic, 
variable sweep wing fighter. 
Primary missions: fleet air 
defence and precision strike. 


Type: fighter jet used to provide 
jamming and electronic 
protection to US forces. Variant 
of the F/A-18F Super Hornet. 


Type: twin-engine, all-weather 
tactical airborne early warning and 
control aircraft system platform 
(AWACS). 


Type: twin-engine cargo plane. 
Serves as a supply vehicle to the 
aircraft carrier. 


Type: twin-engine helicopter used 
in anti-submarine warfare and in 
search and rescue missions. 


Speed: Mach 1.7+ 
Range: 2,013km 


Speed: Mach 1.8+ 
Range: 2,016km 
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Speed: 555km/h 
Range: 2,261km 


Speed: 552km/h 
Range: 2,262km | 


Speed: 296km/h 
Range: 824km 


Armament: air-to-air missiles, 
air-to-ground precision strike 
ordnance, one 20mm cannon. 


Armament: ALQ-99 jammer system, 
AGM 88 HARM high-speed radar 
defence rockets, air-to-surface 
guided missiles. 


PHOTOS: US Navy (3) ILLUSTRATION: Kontenut 


Equipment: Lockheed Martin 
ocean-monitoring system, 
AN/APS-139 radar. 


Equipment: can deliver a payload 
of up to 4.5 tons. Also capable of 
evacuating battlefield casualties. 


Armament: two 7.62mm machine 
guns. Can also be equipped with 
Hellfire missiles and Mk46 or 
МК50 torpedoes. 2 
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Why there’s по need to worry if 


^ SERIAL KILLER 


is your neighbour 


(but you should be concerned if they live 


NES. 


AWAY) 
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It seems to be a random attack and the victim doesn't stand a chance. 
But actually, serial killers do not murder indiscriminately. They follow 
a pattern that can help. investigators track them down 


MASTER HUNTER 

He helps nail the most 
dangerous serial killers in 
the world — using just one 
computer. Colin Johnson 
from the National Crime 
Agency is a geoprofiler. 

In 2004 Johnson succeeded 
in doing what nobody 

else had managed: 

he snared the UK’s 
infamous ‘M25 rapist’. 


е has already struck nine times, 
each one close to UK freeway, the 
M25. The police are baffled. The 
media call him the ‘M25 rapist’. 
Most recently he attacked and 
sexually assaulted a jogger in 
some woodland. The attacks 
have occurred within an area of 
9,000 square kilometres, far too 
large for a targeted search. 

Then Colin Johnson is called in 
— and the tide begins to turn. In 
the space of a few short hours he 
succeeds in doing what no police 
officers before him have managed: 
he isolates the area where the 
crimes took place. With the help of 
a computer program, 9,000 square 
kilometres is narrowed down to just 
31 in a few clicks of his mouse. 
Eventually the police identify a man 
named Antoni Imiela as the M25 
rapist. He’s arrested shortly 
afterwards, working for a company 
close to Woking in Surrey, in the 
very centre of the area pinpointed 
by Colin Johnson. But how did the 
geoprofiler achieve that? 


During the hunt for the M25 
rapist, Colin Johnson deployed a 
technique known as ‘geoprofiling’, 
short for ‘geographic profiling’ 

— а milestone in the fight against 
crime. It was developed by 
Johnson’s mentor Kim Rossmo. 


HOW CAN SERIAL KILLERS 
BE TRACKED DOWN? 


“If we know the location of the 
crimes, what can we say 
about where the offender lives?” 
explains Rossmo, 
а criminologist and 
former detective 
inspector in 
Canada’s 
Vancouver Police. 
He developed 
a formula to 
track down serial 
offenders based 
on the geographical 
location of 
their crimes. 
Around $70,000 
— that's the cost of 
Rossmo's crime 
analysis software 
‘Rigel’, which 
Colin Johnson 
also used to catch 
his criminal. It is 
named after the 
brightest star in the 
Orion constellation 
- the aptly-named 
‘Great Hunter’. 
Rigel is used to 
hunt something: 
serial offenders. 
It’s relatively simple 
to operate. First, 
a geoprofiler enters 
the different crime 
locations ona 
computerised map. 
A 40,000-pixel 
grid is then 
superimposed 
over the map. The 
software calculates 


each pixel being an ‘anchor point’ 
to the criminal, for example their 
home or workplace. Rigel then 
adds the probabilities for all the 
crime locations, outputting a 
probability surface across the map. 
A small cluster of pixels in the 
centre of the grid is dark red, like 
the crater of an active volcano seen 
from the air. Somewhere in this red 
circle is the most likely place for 
the offender to live. Using 
geoprofiling Kim Rossmo was able 


to crack many cases thought tobe > 


WHERE DOES THE KILLER LIVE - 
AND WHAT ABOUT HIS MOTHER? 


December 1982: a woman is attacked and raped in 
Bradford, UK. In 1984 the same thing happens to 

a 20-year-old in Leicester. Some years later two women 

in Leeds and Nottingham suffer the same fate (3). 

A geoprofile (1) calculates where the perpetrator and his 
mother live. Other clues: a shoelace from the crime scene 
(2) and the video game bought by the culprit in Leeds (4). 


OPERATION LYNX 


Married lorry driver Clive Barwell is identified as the 


the probability of 


perpetrator. As he has been in custody before, the 


police have several mug shots (5) of him. 


IF WE KNOW THE 
LOCATION OF THE 
CRIME, WHAT CAN 
WE INFER ABOUT 

WHERE THE 
PERPETRATOR 
LIVES? 


serial crimes. 


% 
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Canadian criminologist 
Kim Rossmo developed a 
formula for catching serial 
offenders. His ‘geographic 
profiling’ remains the most 
effective and successful 
method in the fight against 


~ 


unsolvable, like a series of crimes 
that formed Operation Lynx in the 
UK. A man had attacked 

a 22-year-old student in Leeds, 
grabbing her as she got into her 
car in a multi-storey car park. The 
assailant tied her up, smeared 
superglue over her eyes and 
sexually assaulted her. In the 
process he unwittingly cut himself, 
leaving behind a few drops of 
blood in the car. 

Forensic scientists matched the 
DNA in the blood with DNA found 
at four other crime scenes. But 
these were spread over an area of 
more than 7,000 square kilometres, 
and police had more than 12,000 
suspects - solving the crime 


HOW DO YOU CATCH 


А BURGLAR? 


In 2004 the US city of Irvine in Orange County, 
California suffered a spate of home burglaries 
(4). The computer programme Rigel determines 
the most likely location for the criminal to 
strike next (1). The police lie in wait there and 


catch the burglars red-handed. 
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CLUES AT THE CRIME SCENE 


Police find a footprint at the scene of the crime (2). 
The investigators compare the print with the shoe 
of the captured criminal (3) — they match. 


seemed impossible. Then Kim 
Rossmo was called in. While he 
examined the scenes of the five 
rapes, investigators unearthed a 
clue in Leeds: a stolen blue Ford 
Cortina that the perpetrator had 
used for the second attack. By 
itself that was nothing special 
— stolen cars were also found at 
other crime scenes in the case. 
But inside the glovebox of the car 
was a credit card that the rapist 
had used to make a number of 
purchases: a biro, a video game, 
a shirt, alcohol and cigarettes. "All 
routine purchases that you would 
normally make near where you 
live," concluded Kim Rossmo. 
From then on Rossmo focused 
his attention on Leeds. 
Using the locations 
of the Leeds rape, 
the stolen car and the 
purchases made 
with the credit card, 
Rossmo generated 
a geoprofile of the 
area using Rigel. 
It highlighted two 
possible areas in the 
city, both of which 
had a police station. 
Police then undertook 
a painstaking manual 
search for a fingerprint 
match, which 
eventually led to the 
arrest of Colin Barwell, 
a local lorry driver. 
Barwell lived slap-bang 
in the centre of one 
of the generated 
areas; his mother 
lived in the other. 


IS MY NEIGHBOUR A 
SERIAL KILLER? 


“What do serial killers 
have in common with 
great white sharks?” 
asks Dr Mark 
Stevenson, 

a researcher at Queen 


Mary University in London. “Both 
travel out from a central location 
using some kind of predictable 
pattern. If we can determine this 
pattern, then based on where we 
observe them, it’s possible to 
estimate the most likely location 
of their residence.” For that reason 
geoprofilers are convinced 

a perpetrator’s hunting ground 

is often very close to home. 

For most of us, having a killer 
or rapist in the neighbourhood 
represents the ultimate nightmare. 
But actually, it’s this very proximity 
that is likely to protect you from 
becoming a victim. In reality most 
serial offenders commit their crimes 
at a safe distance - there's a buffer 
zone where they will avoid 
committing crimes for fear of being 
identified by a neighbour. It’s 
immediately outside this buffer zone 
where things start to get dangerous. 
After all, where the buffer zone 
ends, the comfort zone begins. It’s 
generally accepted that most serial 
killers operate within 30 kilometres 
of where they live or work. They 
stay away from unknown terrain, 
there are too many risks. 

“Like all human behaviour, 
criminality has a geographic logic; 
it doesn’t happen by chance,” 
explains criminologist Peter Fink. 
“The geographic logic that relates to 
the selection of crime scenes and 
victims doesn’t differ much from 
the decisions humans make when 
they’re deciding which supermarket 
to visit for the weekly shop.” 

Unlike many single-offence 
criminals, serial killers have no 
personal connection to their 
victims. Instead they seek out 
unknown people who fit their 
preferences or stray into their 
comfort zone. Suddenly they’re 
in their hunting ground. Usually 
a serial killer knows this place 
better than their victims: where are 
the escape routes? Where are the 
dead ends to lurk and attack from? 


THE M25 RAPIST 

In 2004 Imiela was found guilty of the 

rape of nine women, and the indecent 

assault and attempted rape of another 


Where would few witnesses be 
present? All of these factors will 
have been checked beforehand. 
The reason: he or she needs the 
feeling of control. But the profilers 
also take these factors into 
consideration as they search for 
anchor points. The information 
helps them to get inside the 
offender’s head and investigate 
the crime scenes accordingly. 
Using this method, a string of 
serial crimes becomes like a giant 
puzzle; every crime adds another 
piece to the jigsaw. The more 
pieces available, the clearer the 
overall picture becomes. Every 
crime delivers additional 
information to Rigel, which the 
program then uses to define 
possible anchoring points more 
precisely. At least three cases are 
necessary to join the dots using 
geoprofiling. “Fundamentally, 
criminals are also constrained by 
physical barriers,” says Rossmo. 
These include rivers, lakes, 
canyons or motorways that 


SERIAL KILLERS 
DEVELOP 
RECOGNISABLE 
ROUTINES DURING 
THEIR CRIMES. 


might limit 
a criminal’s 
movements. From 
the start, then, 
many areas can 
be discounted as 
crime scenes or 
anchoring points 
because there are 
too many of these 
barriers present. 
Criminals, 
particularly those 
who carry out a 
series of crimes, 
usually choose 
the method that 
is least taxing. 
Psychology calls 
this the ‘principle 
of least effort’ 
and it allows 
geoprofilers to 
quickly establish 
a pattern which 
the criminal acts according to in 
different locations. The more 
frequently he or she offends, the 
more quickly the crimes become 
part of their everyday life and 
therefore routine. A routine that 
is identifiable. 


WHERE IS GEOPROFILING USED 
ELSEWHERE IN THE WORLD? 


Geoprofiling has significantly 
altered the way in which serial 
crimes are investigated, but despite 
its high success rate relatively few 
police forces have been conducting 
investigations using Rigel – though 
the UK’s Scotland Yard, the FBI 
and the Royal Canadian Mounted 
Police have been early adopters. 

Among mainland European 
forces, German police are the 
exception. With the help of British 
criminologist Neil Trainor, police 
there used it to catch a serial sex 
offender in the Ruhr area to the 
west of the country. Rigel narrowed 
down the search area from 59 to 
1.5 square kilometres. A DNA 


mass screening based on the 
geoprofile led to the capture of 
the offender — a metalworker — who 
was later convicted of 35 rapes. 

The main reason for its scarcity 
is cost - it's just too expensive at 
a time when forces the world over 
are being forced to tighten their 
belts. Training a single officer in 
the technique costs over $200,000 
and normally takes around two 
years. Despite this, Interpol has 
been advocating the use of 
geographical analysis in serial 
crime cases for years. The results 
speak for themselves. 


CAN GEOPROFILING BE USED TO 
PREDICT CRIMES? 


Geoprofiling is constantly being 
updated as a technology. The 
ultimate goal is to prevent crimes 
before they happen. The first steps 
have already been taken: "With 
some serial murders that we've 
investigated, we've been able 

to say where the criminal would 
commit one of his five next 
crimes," explains Rossmo. Using 
this method the culprit can be 
caught before that happens. 

There have also been initial 
successes in other types of crime, 
as Rossmo reports: "Take armed 
robberies. They follow a very 
specific type of target and the 
perpetrators tend to strike 
frequently over a very short period 
of time. This makes the 
investigation easier." 

The method also works on cold 
cases from long ago. Rossmo and 
his team succeeded in determining 
the likely address of history's most 
notorious serial killer: Jack the 
Ripper. Using Rigel, investigators 
entered the locations of the 
Ripper's five victims, all of whom 
were murdered in 1888. The result? 
They believed the serial killer lived in 
Flower and Dean Street, a festering 
slum of brothels and opium dens in 
London's notorious East End. 7 


PHOTOS: Nick Wilson; Matt Rainwaters; PR; City of Irvine Police Department; Julia Quenzler 
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THE INCREDIBLE LIVES OF 


BUMBLE 


These record-breaking pollen collectors have 


the most advanced colour vision in the world and ^ 
a real head for heights. In spring, bumblebees \ 


awake from their slumber and put in punishing 
18-hour shifts, creating more flowers than any 
other insect in the process 


FUR COAT 

The bumblebee uses its fur to protect 
against the cold, as well as for 
transporting pollen. There are also 
sensory receptors at the base of every 
hair that provide the bumblebee with 
information about everything it touches. 


MUSCLE MASS 
One of the secrets behind 
bumblebee flight is that the insect’s 
thorax is almost completely 
covered in strong muscles, which 
transfer their power to the wings. 


LEG BRUSH 

The legs are covered with 
innumerable tiny chitin hairs, which 
the insect uses to clean its 
pollen-laden body. On the hind legs 
is its corbicula, a basket for 
collecting pollen. 


FLYING MACHINE 

Every bumblebee has four wings, 
which can span from 18-43mm. 
They allow for spectacular flying 
manoeuvres — the bumblebee is 
one of the few insects that can 
fly backwards. 


SELECTING NEUTRAL 

The wings only function when the muscles 
are heated to 30°C. To reach this 
temperature, the insect puts its wings 
‘out of gear’ so it can rev up the muscles 
without moving them. Then it’s off hunting 
for nectar at 200 wingheats per second. 


pring is only 

a few days old 
when а team of 
researchers begin 
their experiment. 
They take a 
SMOOTH number of bumblebees from their 
OPERATOR nests, mark them and then release 


Unlike other bees, a " 
female Dumb uenis them up to 16 kilometres away. 


sting has no barbs, Within an hour, nine out of ten bees 
so theoretically it are back — heavily laden with pollen 
can sting repeatedly. and nectar. The secret of their 
However, the insect success? A brilliant sense of 


rarely uses its smooth 4 К : 
stinger. Instead, it direction and a body that drives 


warns off attackers by them to peak performance. 

laying on its back and From the first spring morning, 
vibrating its body. the diligent pollen-gatherers begin 
their mission — long before similar 
related species like honeybees and 
wasps dare to venture out. No 
other insect on Earth pollinates 
more flowers, so it’s no surprise 
that bumblebees are out and about 
so early. In wintry temperatures of 
just 2°C, the queen is first to show. 
As she does her rounds she 


THE BEST COLOUR VISION IN THE ENTIRE 
ANIMAL KINGDOM ine wori ive times faster than us humans, But that’s not all 


the furry power packs have a whole arsenal of amazing tools 


EYE 
The compound eyes on both 
sides of the head are 
composed of thousands of 
tiny lenses called facets. 
They see primary colours as 
blue, green and ultraviolet. 


ODOUR SENSOR 
Tiny pores on the feelers 
detect odours and send 


signals to the bumblebee's A hee's complex mouth is formed of 
brain. After a brief analysis, | а glossa ог tongue, а labrum and 
it decides whether to | | two maxillae. The latter act like 
approach or carry on. | | lips and support a tube-shaped 
I proboscis for collecting nectar. 


SUCTION TUBE 


@ FLIGHT TECHNOLOGY 


When flying, the front and rear wings of 
the bumblebee form a single unit. Their 
exact, circular wing beats generate an 
enormous vortex reminiscent of the 
movements of a freestyle swimmer. 


PINCERS 

The upper jaw (mandibles) 
is formed of two slightly 
curved pincers that the 
bumblebee uses to form the 
wax for its nest, chew pollen 
or ward off attackers. 


THINKING CENTRE 

Despite being the size of a grass seed, 
the bumblebee’s brain is extremely 
adaptive and has an acute sense 

of direction. 


becomes, in the process, the 
earliest riser of the insect world. 

To fend off the threatening cold, 
the queen preens her fur and 
performs a special kind of vibration 
gymnastics to warm up her flight 
muscles. Once she has reached 
the required operating temperature, 
she sets off in search of a suitable 
knothole for her nest. There she 
builds her first honeycomb and lays 
eggs - forming the basis for an 
insect nation that will later include 
up to 600 citizens. 

But how does the fuzzy flier get 
its stocky body in the air? Fora 
long time it was thought that its 
wings, with a surface area of just 
0.7 square centimetres, were too 
small to lift the 1.2g insects. But 
thanks to its mobility — and its 


enormous muscle mass - the 
bumblebee defies physics. It 
angles its thorax so that all of the 
muscle power is transferred to the 
adjacent pair of wings, which can 
then beat 200 times per second. 
The subsequent air vortices give 
the bumblebee an extra boost to 
catapult it to rarefied heights. As 
part of an experiment, researchers 
placed five of the furry extreme- 
athletes into a plexiglas chamber. 
Once the bees began to fly 
upwards, the pressure in the 
chamber was reduced to simulate 
higher altitudes. The result? Two of 
the bees got to above 9,000m, 


Bumblebees can 
reach heights 

of up to 9,000 
metres above 
sea level and 
need more 
oxygen than 

a professional 
athlete. 


higher than Mount Everest, making 
them the highest-flying insects in 
the world. They did this not by 
increasing the frequency of their 
wingbeats, but by increasing the 
angle through which they beat their 
wings thus generating greater lift. 
Like all flying insects, they require a 
lot of oxygen to help them do this. 
In fact, they need up to 15 times 
more than professional athletes. 
Bumblebees spend roughly 
18 hours a day in the air visiting 
a staggering 1,000 flowers 
over a eight-kilometre radius. In 
comparison, a honeybee manages 
just a third of that. The bumblebee 
can master this enormous number 
thanks to two things: its greater 
foraging speed (the bee zips over 
grassland at up to 50km/h), and its 
unique image receptors, which 
allow it to recognise more shapes, 
movements and colours than any 
other animal. 


CAN BUMBLEBEES 
SOLVE MURDERS? 


We know that the bumblebee 
works 126 hours a week. But the 
stripy workaholics aren't just 
champion pollinators – they сап 
also help solve crimes. Dr Nigel 
Laine from the University of London 
analysed the movement patterns of 
bumblebees and used his findings 
to improve a geographic profiling 
model pioneered by criminologist 
Kim Rossmo. He concluded that, 
just as bees forage some distance 
away from their hives (to reduce 
the risk of predators and parasites 
locating the nest), so murderers 
avoid killing near their homes. So 
there you have it. Bees: amazing 
insects, cool crime-fighters! C 


ILLUSTRATIONS: B. Ramis de Ayreflor/wdw-Grafik 
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WORLD EVENTS 


zusa Hayano walks up 
\ \ to the bright yellow 
tent – it seems oddly 
\ out of place in the 
\ dark thicket of the 
forest. A man is 
\ inside, trying to 
shield his face 
\ from the 
eS | stranger. 
Hayano kneels in front of the tent. “Is 
everything okay?” he asks. “I’m afraid 
you can’t camp here.” 
“Sorry,” the man mutters in reply. 
“Рт a forest ranger," Hayano says. 
“Рт looking for suicide cases." 
“Oh, right. Really?" the man in the 
tent replies, sounding a bit nervous. 
“How long do you plan to stay?" 
“Well, er... just until tomorrow.” 
The stranger seems to have started 


to trust the friendly man with the 
black-rimmed glasses. 

"Do you have enough food?" 

"Yes." 

"Please go home. Follow this path. 
Take some time to reflect and 
try to think positive thoughts." 

Hayano is uneasy. The man doesn't 
look like someone who enjoys hiking. 
Later an ambulance will pick up the 
man in the tent. He has lived in the 
forest for a month, surviving on not 
much more than a few soft drinks. 

Very few people come here to 
admire the forest's natural beauty. The 
Aokigahara Forest lies at the foot of 
Mount Fuji. Permanent twilight reigns 
in the 36-square-kilometre area that 


terz Р, 
v o re fy? 
- Na 
ASIN 
$ "- ud 
Aw 
QUA. 4 -% М 
A LAT ы? ^M 
^ 
7) қ” < 


THE SEA OF TREES 
36 square kilometres of ancient woodland 
extend from the foot of Japan’s Mount Fuji 
— the Aokigahara is so densely wooded that 
hardly a ray of sunshine reaches its floor. 


The curse began 50 years ago. In a 
novel written by Seich Matsumoto, one 
of the female protagonists took her 
own life in the Aokigahara forest. The 


book was a huge bestseller in Japan О, | | 
— since that time hundreds of people ee a) | | BES p 
have come here every year. Often “лат, 2 NB "Эх 
their only legacy is the few meagre Bes КЕ | hdl > Ie 52 
possessions they brought with them. "Җый; "^ 


AZUSA HAYANO 


HANGING BY A THREAD | 
People who come to Aokigahara with- e а 

suicidal thoughts often tie strin ‘the, "m 

- trees. Is it to help them find their w y out outs 2. 


F of the forest if they change pene EN. v. 


“Or аге they cries for help from 
—desperate to be found? - “~ ` “3 т 224 
QN. A aes . 


INTO THE WOODS 


~ «2° r Ya 3 С 
Azusa Hayano (right) is а geologistt е Py рок» 
trade. But here in this forestyhe often -” a, а ACA 
encounters desolate souls and calms әх. ^ 
them with his words. "If they bring a ak re ay, 
tent along with them, they probably —— ә м 
haven't made up their minds," he says. 7 She ы 


е: 


locals call ‘the sea of trees’. A silence 
covers the woods like a thick blanket 
— there is no wildlife to speak of. This 
is a forest entirely without birdsong; 
noises are stifled by the thick 
undergrowth. Landmarks are few and 
far between: dare to enter and you 
won’t make it back out without help. 
But many don’t want to get out. 
Aokigahara is a place where people 
go to end their lives. 
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TRAGIC TRACES ОР 
DESPERATE SOULS 


Every year at least 100 people go 
missing in the forest. Most are 
discovered some time later, slumped 
against a tree or hanging from one of 
its branches. Maybe lying on the 
deep-green moss, surrounded by a 
few belongings. Photos reminiscent of 
a life lived. Letters. Poems. 

Azusa Hayano is a geologist. A 
polite, reserved man. He speaks ina 
high, cracked voice. “I have lived here 
for more than 30 years and my main 
responsibility is to protect the 
environment.” But, over time, his job 
protecting the environment has 
become one of protecting people. 

Or more precisely protecting people 
from themselves. 

At the entrance to the forest there’s 
a massive parking lot. “This car has 
been here for months,” says Hayano, 


pointing to a battered old white estate. 


Dried needles from the trees have 
collected between the windscreen 
wipers. “The owner of the vehicle 
probably entered the forest here.” 

A map lies open on the front seat. 
“He must have started his hike with 
dark thoughts,” Hayano says, a sense 
of foreboding in his voice. He clearly 
doesn’t hold out much hope for this 
person. “In Japan, suicide used to be 
a samurai’s act,” explains the 


conservationist. In Japan this is called 
seppuku (literally ‘stomach-cutting’), 
but it’s better known to westerners as 
harakiri. It was a ritual suicide, 
designed to restore honour. For this 
reason, many Japanese people still 
look up to the samurai as heroes. 

At the entrance to the forest is a 
large sign: "Your life is a precious gift 
from your parents," it reads. "Please 
think about your parents, siblings and 
children. Don't keep it to yourself. Talk 
to someone about your troubles." The 
number of a suicide prevention hotline 
is printed at the bottom. Bits of 
different coloured string and rope 
stretch between the trees, in a 
random, chaotic way. “People unsure 
about whether they are ready to die tie 
these ropes from tree to tree as they 
go along. That way they can find their 
way back out if they change their 
minds." They also act as a 
breadcrumb trail for Hayano: often it's 
this very coloured string that leads him 
to the desperate souls. "When you 
follow them, you always find 
something,” he says sadly. 


“- 


NO ONE DIES 
A HEROIC DEATH 
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Carefully, the wiry figure with the 
backpack climbs the embankment, 
working his way through the 
interlocked roots to the top. He sticks 
close to the white string leading the 
way. Is this the last legacy of a 
hopeless soul? Hayano’s eyes dart 
around. He peers through the thicket. 
Then he sees it - a sight causing both 
agony and relief. There’s no corpse. 
But someone has nailed a doll to a 
tree. Upside down. Hayano touches 
the doll carefully. “It is a curse. The 
curse is nailed to the tree. | think this 
is someone who felt tormented by 
society.” A few metres further on is 


PHOTOS: Shutterstock; Pieter Теп Hoopen/VU/Laif (6); PR (2) 
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TRAIL 

OF DEATH 

To the left and 
right of the 
forest’s few 
hiking paths lies 
the ‘Land of the 
Dead’. On 
average, forest 
rangers recover 
the bodies of 
around 100: ., 
suicide victims, 
fiere every year. 


a board hanging from a tree. It 
reads: “I came here because nothing 
good ever happened in my life. 
Don't try to find me." 

Hayano walks gingerly across the 
forest floor, almost on tiptoe, as if 
wary of awakening some evil that 
might be lying in wait. He looks up 
and catches his breath. A rope 
hangs loosely over a branch. It 
appears to have been cut. Someone 
has hanged themselves with it. 
"Most of them hang themselves," 

Hayano recounts from his 
decades-long experience as a 
ranger in the suicide forest. 
"Sleeping pills come a close second, 
but they seldom work immediately. 
The victims hang on for about a day 
before their bodies finally give up." 
His voice is full of empathy and 
respect – and a slight trace of 
helplessness. “One time | found 
someone who wanted to hang 
himself. But it was so painful it didn’t 
work. The people who try to hang 
themselves don’t usually survive. 
But this man couldn’t die; his feet 


READS THE JAPANESE GOVERNMENT’S SIGN AT THE ENTRANCE TO THE FOREST 
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MOUS LAST WORDS 
Not everyone who comes to the forest 
with dark thoughts commits suicide right 


Many of them linger for a while, 


T ing time to compose sombre 
essages to posterity. 


“Please think of your parents, siblings and children. 
Don't keep your problems to yourself! Talk to 
someone!” And just below these words, in 
large white type, is the number of a 
suicide prevention hotline. 


were touching the ground. He 
survived with just some bruising and 
a scar on his neck. He was young 
and | managed to convince him not 
to try it again. We talked for an hour 
and then he started to calm down. 
He told me he didn’t want to die any 
more and went home.” 

Hayano believes some people find 
it more and more difficult to cope in 
the modern world. Our online 
society means that hardly anyone 
values face-to-face communication 
anymore. “But we need to look at 
the people we're talking to. To see 
their facial expressions. To hear their 
voices and understand their feelings. 
To live together." 

Hayano beats his way through the 
undergrowth, his gaze darting left 
and right. Then he stops short – 
shaken, despite his many years in 
this forest. Struck dumb with 
helplessness, he raises both hands 
toward his discovery. Finally he turns 
away, his head bowed low. In front of 
him are the remains of a man who 
died here some time ago. A skull. 
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ТНЕ ЕОКЕ5Т 
MAKES IT EASY 
TO DISAPPEAR 


Clothes. Hiking boots still clinging 

to victim’s skeletal feet. A noose 
dangles from the tree above the 
corpse. “I would estimate this suicide 
occurred a year or two ago.” 

Surely, as a geologist, this wasn’t 
the career he wanted to pursue? 
“Studying how people coexist with 
nature is part of environmental 
research,” says Hayano. “| was 
curious why people kill themselves 
in such a beautiful forest.” He still 
hasn’t found the answer. But there is 
one thing he knows for sure: “There 
is nothing heroic about suicide.” 
And he offers hope: “Nobody is 
alone in this world. We have to take 
care of each other." 2 


SMARTER IN 60 SECONDS... 


4 FASCINATING QUESTIONS ABOUT SUICIDE SPOTS 


Who was Australia’s ‘Angel of The Gap’ 


Sydney resident Don Ritchie saved around 160 people 
6 from committing suicide - іп pure acts of kindness. The 

local hero lived only 50 metres from a notorious cliffside 
suicide spot at The Gap in Watson’s Bay, and for almost half a 
century would approach strangers contemplating taking their 
own lives, talking them down from the edge. He would often take 
those he rescued back to his house for tea or breakfast. Before 
Ritchie passed away in 2012, he was awarded the Medal of the 
Order of Australia for his services to the community. 


, e e e e 
here did jumpers find a fiery end 
+ , 

N ойпї Mihara is an active volcano in Japan апда о 
ular site for suicides; people would jump into the 
moking сопе of the mountain. From a vantage point а 
of the cone it was possible to leap into the crater and 
936 more than 600 people did so. The authorities erected 
nce and there have been no deaths since. 
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i ing here, 
involved in getting | 
Prekestolen, which stands | 


600 metres above the 


Lysefjord, Паз abet the Y 
icides 
For years, San Francisco's Golden number P dnd а ‘lovers’ 
i Gate Bridge held this dubious “ҚАТУДЫ? ЕЖ Атегісап мотап 
honour, but it has been surpassed rz leap by А an in 2000 
mm " д Д қ nd Norwegian m 
by the Nanjing Yangtze River Bridge in E med a pact after 
۳ China where there were over 2,000 who ГО! on the internet.” 
suicides between 1968 and 2006 — though meeting 


the real number may be much higher as it 
— only accounts for bodies recovered by = ` 
—— local police. Since 2004, а local man 
= named Chen Si (pictured here by the 
bridge) has devoted his life to patrolling 
the bridge and is responsible for saving | 
over 300 people. led 
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Do all clocks run on the same time? Is time fixed - or 


are we able to manipulate it? Is one second immediately 
followed by the next? The answers to the science behind 
these questions are as fascinating as they are unsettling 
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xactly 1.26 seconds is the time it 
takes for a ray of light to travel from 
the moon to Earth. An hour is made 
up of 60 minutes. The universe is 
13.8 billion years old. All of these 
are fixed and immutable facts — it is 
not possible to cheat a 
stopwatch. Or is it? 
“Time is an illusion,” 
said Albert Einstein, 
arguably the most 
famous scientist 
ever to have lived. 
It seems to exist 
only in the form that 
can be seen on 
clocks and calendars. 
But what is the real nature 
of time? Can it be stretched, 
accelerated, paused - or 


THE PRESENT 
LASTS EXACTLY 
2.7 SECONDS 
- IN THE 
HUMAN 
PERCEPTION 


even turned back? Despite 
thousands of years of experience 
with the phenomenon of time, 
humankind has still not found 

a satisfactory answer to many 

of these questions. "We can 
recognise time, but we do not 
understand it," explains British 
physicist Julian Barbour. “It is 
remarkable that there’s so little 
agreement on what time is or even 
how to investigate a solution.” 

In order to explore the mysterious 
existence of time, we must embark 
on a journey into the tiniest of 
atoms - and back again to some of 
the biggest things in the universe. 
To places where the laws of physics 
appear to be entirely void. 


DO ALL CLOCKS ON EARTH 
RUN ON THE SAME TIME? 


Many physicists refer to the ‘arrow 
of time' because the way 
we experience time is 
constant and without 
deviation. Yet what 
we term the 
present is actually 
the continuous 
movement along 
this arrow between 
the past and the 
future – at a constant 
speed that we can 
measure using clocks and 
calendars. In our perception, 


the present lasts just 2.7 seconds. 
That is the amount of time that the 
human brain can concentrate on 
one thing. Everything before is 
already history, the rest belongs 
to the future. 

However, that’s not the full story. 
Things get really bizarre when 
you realise a period of 2.7 seconds 
is not equal to 2.7 seconds 
everywhere. This phenomenon is 
known among physicists as ‘time 
dilation’: that’s because, 
unlike our own 
experience of time as 
straightforward and 
unalterable, the 
SAME clock 
delivers different 
values depending 
on WHERE it is 
located. Only today, 
with ultra-precise atomic 
clocks, are we able to 
properly illustrate this effect of 
dilated time. 

As an example, let’s place one 
of these super clocks in the North 
Sea, where it will run more slowly 
than it would on Mount Everest. 
The deviation is only a miniscule 
30-millionths of a second per year 
— but it is present and it can be 
measured. The explanation is 
simple: gravity is weaker on the 
8,848-metre mountaintop than at 
sea level because the summit is 


TIME WOULD 
RUN 7,000 
TIMES SLOVVER 
IN A ROCKET 
TRAVELLING AT 
IDE SPEED 
OF UGH 


further away from the centre of 
gravity in the middle of the Earth. 
The weaker gravity there does not 
somehow change the mechanics of 
the clock: it changes time itself. 

To accept that, there are some 
problems to overcome. After all, 
normally we experience time as a 
completely independent dimension 
— but in reality it is connected to its 
surroundings: the more gravity 
exerted on a place, the slower time 
passes there. For that reason 
black holes have been 
described by Stephen 
Hawking as natural 

time machines, 
where gravity is 

so extreme that 
time is slowed down 
more dramatically 
than anywhere else 

in the universe. 

If a spaceship were to orbit 
a black hole without being sucked 
into it or torn apart by it, the people 
inside would live decades or even 
centuries longer than those back 
on Earth. The astronauts would 
experience just eight minutes for 
every sixteen minutes on Earth. It’s 
important to note that the space 
travellers would not have the 
feeling of living in slow motion. 
Time would feel to them as it 
always does, running as normal. 
But if they could look at Earth with 
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The Russian cosmonaut holds: 
record for the longest stay ІП 
space — and for the longest 
human time travel 


a telescope, they would see it in an 
extreme time lapse. Reversed, the 
same is true: for residents of Earth, 
the person at the black hole would 
look almost at a standstill. It 
sounds unbelievable - and yet it is 
the truth. At least in this universe. 


WHO HAS TRAVELLED 
FURTHEST THROUGH TIME? 


It’s not only gravity that influences 
time, speed does too - something 
that can be experimentally proven 
with super accurate atomic clocks. 
The faster we are moving, the more 
time slows down. The effect can be 
observed again in our daily lives: 
for the passenger of a car being 
driven down the motorway, time 
runs infinitesimally slower than for 
a driver at a standstill in a car park 
- not in the way they perceive it, 
but actually in reality. If you were 
able to accelerate your car to 
almost the speed of light (300,000 
kilometres per second), time would 
run 7,000 times more slowly. To 
leap 100 years into the future, 
you'd need to spend five days 
travelling in this rocket car. 

Of course, we're a long way from 
that sort of capability and we may 
never get there. Does that mean 
that the phenomenon of time 
dilation is only the concern of a 
handful of physicists? Far from it: 
motorists and smartphone users 
are coming into contact with it 
every day, though they are usually 
unaware of it. 

The Global Positioning System – 
better known by its acronym GPS 
— would be pretty much useless 
without these miniscule leaps in 
time. GPS is a network of about 
30 satellites that orbit the Earth at 
a speed of almost 14,500 miles per 
hour. The satellites have extremely 
precise atomic clocks on board, 
which continually broadcast their 
time to Earth. Using this clock time 
and the time the signal takes to 
reach Earth, the GPS receiver 
calculates its position on the 


cro нщ 
ground by comparing the two. 


However, as the satellites are 44 
moving at an altitude of 20,000 TI M Е TRAVE L MAY 
kilometres above Earth, they are 
subjected to a force of gravity B E POSSI B LE, B ОЛ [| 
that is four times weaker than that Al” 
on the ground. The ‘lack’ of IS N ӨЛ PRACTI С 
gravitational force accelerates 
the time on board the satellites so STEPHEN HAWKING, PHYSICIST 
that their clocks are around 45 
microseconds ahead of the time on 
Earth. The net result is that the time 
on a GPS satellite clock advances 
faster than a clock on the ground 
by about 38 microseconds per day. 
That may sound like nothing, 
but in reality the difference is 
tremendous and must be corrected 
manually: because even a deviation 
of just one-millionth of a second 
could cause a mistake in the 
positions equivalent to 300 metres 
on the ground - in the middle of a 
city during rush hour, that would be 
an absolute catastrophe. Therefore, 
GPS accounts for relativity by 
electronically adjusting the rates 
of the clocks on board satellites. 
Seen like this, time travel is not 
just a matter of specifics, but an 
everyday occurrence, even for us 
humans. Gennady Padalka is, in 
this regard, a record-holder. The 
Russian cosmonaut has spent 
some two and a half years of his 
life in orbit around the Earth. Over 
the 879 days of his missions, the 
cumulative time difference between 
Padalka's internal space clock and 
a clock on Earth totals around 0.02 
seconds. In other words, he's been 
catapulted 0.02 seconds into the 
future. A genuine time traveller! All 
this number fun does demonstrate 
one important thing: there's no 
clock in the universe that could be 
10096 accurate, everywhere — 
the universe is itself the time. 


ARE THERE PLACES 
WITHOUT TIME? 


It's important to note: space and 
time are fused. Physicists describe 
both together as space-time. And 
just as we can move back and forth 


— le 


in space, so all journeys back and 
forwards in time are also possible. 
Well, in principle. “Time travel may 
be possible, but it is not practical,” 
explains physicist Stephen 
Hawking. Too energy-sapping, 

too dangerous - the practical 
arrangements are not achievable, 
at least for humans today. 

But if time is connected to space, 
it loses all meaning without it. The 
inside of a black hole is considered 
a place without time — space there is 
compressed to the smallest point, a 
singularity. An unimaginable process 
that nobody could ever see - thanks 
mainly to the nature of a black hole 
itself: it possesses so much gravity, 
not one ray of light can 
escape from it. Thus, 
even with the strongest 
telescope in the 
world, we couldn't 
look into one. 


IS THE UNIVERSE 
DYING LIKE 
A PERSON? 


The collapse of all matter 
into a black hole is one 
scenario that cosmologists have 
presented for the end of our 
universe — and, with it, the end of 
time. More likely, though, is the 
opposite. Physicist Roger Penrose 
predicts that many billions of years 
from now, once all the stars in 

the universe have used up their 


EVERY 
GPS 
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TIME 


fuel, black holes will be drained 
of their energy and all matter 
will have decayed. Space will 
become nothing more than 
a thin soup of radiation, no atoms 
will remain. Time would also 
gradually cease to exist: “For 
massless particles, like photons, 
there is no such thing as ‘time’ 
anyway. There’s no tick of the 
clock, so to speak,” says Penrose. 
Perhaps it makes most sense to 
liken this version of the end of time 
to the death of a human: a person 
is composed of billions of cells, 
which are themselves made up of 
clusters of atoms and molecules. 
These lifeless components 
organise themselves in a 
miraculous way to create 
life — until it ends in 
death and a human 
again turns into a 
pile of atoms. That's 
exactly how the 
components of the 
universe create time 
— without them there 
would be neither future 
nor present nor past. The 
timeline would lead to a dead end. 
The universe could still exist, but it 
would be dominated by chaos with 
no beginning or end, similar to 
conditions in a black hole. And with 
the loss of time, the universe would 
lose something of its soul – and 
any point in looking forward. &% 


PHOTOS: Fotolia; Getty Images; Alamy; Intertopics; PR (2) 


ICY CLIFFS 


With an area three times the size of Victoria, 


the Ross Ice Shelf is the biggest in 
Antarctica. The 30-metre-high ice shelf 
stretches along the coast for over 640km. 
In some places the shelf is almost 1,000 
metres thick. But researchers have 
discovered that some ice in Antarctica is 


melting faster from below than at the edges. 
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SOMETHING'S MELTING... 


WHAT HAPPENS 
WHEN THE ICE 
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Every year on Earth more than 200 billion tons of ice melts. 


But what awaits us under the disappearing glacier sheet? 


anuary 2016. Stewart 
Jamieson can hardly 
believe his eyes as he 
studies the new map on 
his monitor. The Durham 
University geologist is 
staring at the biggest canyon ever 
discovered on dry land - at over 
956 kilometres, it's twice the length 
of the Grand Canyon. The cliff walls 
plunge more than 1,000 metres into 
the depths, the valleys are fed by 


a humongous lake. Without 
question, Jamieson's find is 
a sensation. But how could this 
unique natural wonder have 
remained undiscovered for so long? 
While any tourist can walk 
through the world-famous Grand 
Canyon nowadays, the geological 
mega-scar discovered by Jamieson 
has been hidden under Antarctica's 
mile-thick ice sheet for millions of 
years. Although not visible to the 
naked eye, faint traces of the 
subglacial canyon were observed 
in NASA satellite images, and small 
sections of it were then found using 
radio-echo sounding data. During 
the process it's become clear: in 
the future the Earth's entire ice 
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sheet, from the North Pole to the 
South Pole, will have melted as 

a result of unstoppable climate 
change and further natural wonders 
beneath the ice shield of Antarctica 
and Greenland will be revealed. At 
the same time sea levels will rise by 
up to 66 metres and the swollen 
oceans will swallow many natural 
wonders on land, destroying cities 
and turning millions of people into 
refugees. However, if you think 
rising sea levels are humanity’s 
biggest problem when the ice 
melts, think again. In reality, entirely 
different dangers are lurking 
beneath the ice — and they could 
be set free in just a few years. 


IS AN UNPREDICTABLE 
CLIMATE BOMB TICKING 
IN THE ICE? 


To try to ram a stake into the 

ice sheet in Siberia or northern 
Canada is to come very close to 
catastrophe. Because there, in the 
seemingly never-ending ice of 

the permafrost, lurks the greatest 
danger to the world’s climate — 

a threat far more serious than the 
combined emissions of all the cars 
in the world and every coal factory 
on the planet. The proof: if you 
hold a lit match to one of the holes 
in the ice, a metre-high flame 

will shoot out. But what is it 

that’s so explosive here? 


"The ice is like a 
giant storehouse of 
genetic material. 
Living organisms 
that have become 


extinct could return.” 


JONATHAN KLASSEN, 
University of Wisconsin 


In the frozen lakes of Siberia and northern 
Canada, like here at Abraham Lake, ten 
times more methane gas (white bubbles) is 
stored than is present in the atmosphere. If 
these bodies of water melt, the highly 
explosive substance will escape. 


METHANE TIME BOMB — 


The substance that many experts 
are warning about is methane, 
a gas with 22 times the global 
warming potential of carbon dioxide 
(CO2). And the Arctic can release 
huge amounts of it into the 
atmosphere: “The equivalent of 
double the CO2 in the Earth's 
atmosphere is present in the soil 
here. And it's melting — right now", 
explains climate expert Daniel 
Miller. But just how dangerous is 


"Double the 
amount of CO2 in 
the atmosphere is 
present in the soil 


here. And it's 
melting - now!" 


DANIEL MILLER, 
Climate expert 


this gas? And why is it coming 
to the surface now? 

The saga has been a long time 
in the making: for millennia the 
endless expanses of the Arctic have 
been characterised by permafrost 
(perennially frozen) soils, up to 1.7 
kilometres deep in some places. 
The top layers of these soils only 
thaw in the summer months. The 
Arctic's extremely cold, wet 


conditions prevent dead plants and 
animals from decomposing. This 
means that the layer of organic 
material in the ground has been 
steadily growing for millions of 
years; it's estimated that 1.8 billion 
tons of organically bound carbon 
аге in the ground – about half of all 
the organic carbon stored in the 
Earth's soil. The problem is, when 
the permafrost soil wakes up from 
its slumber and starts to thaw, the 
entirety of this deep-frozen matter 
begins to decompose, a bit like 

a giant compost bin. This produces 
carbon dioxide - as well as 

huge quantities of methane. And 
depending on the climate model 
studied, the consequences of this 
process for the planet range from 
fatal to extremely fatal. 

Changes in temperatures mean 
the latitudes north of the Arctic 
Circle are already something akin 
to a giant cooker: “The Arctic is 
warming dramatically, two to three 
times as fast as the mid-latitude 
regions,” says NASA scientist 
Charles Miller. “Permafrost soils are 
warming even faster than Arctic air 
temperatures - as much as 1.5 to 
2.5 degrees Celsius in the past 30 
years.” In the same time frame, the 
temperature of the planet has 
warmed by ‘just’ one degree. 

How quickly the Earth is being 
steered towards a climate 
apocalypse depends on the form in 
which these gases are released: if 
the climate in the Arctic becomes 
drier in future, the stored carbon will 
primarily escape as CO2. But if it 
becomes damp, then the subsoil 
will decompose and methane will 
be produced. The difference 
between these two scenarios is 
massive: according to NASA 
calculations, if just 1% of the 
permafrost carbon released over 
a short time period is methane, it 
will have the same greenhouse 
impact as the 99% that is released 
as carbon dioxide. But the dangers 
posed by melting ice are not just 
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-j+ HOW MUCH LIFE IS HIDING 
UNDER THE MELTING ICE SHEET? 


For more than 12,000 years the begun — who will be the first to clone the 

mummified remains of a woolly mammoth mammoth? Thanks to the permafrost, the tissue 
were trapped under Siberia’s permafrost, on of many cadavers is remarkably well preserved. 
Bolshoy Lyakhovskiy Island. Now, as a result of Right now, 70% of the genetic information of the 
climate change, it has been released from the woolly mammoth has been decoded. Experts are 
frozen ground. While local hunters scramble to convinced: from a technological point of view, 
get their hands on the Ice Age giant’s four-metre the cloning of a mammoth is only a matter of 
ivory tusks, experts are more interested in the time. But whether the mammoths could ever 
DNA of the extinct animal. In fact, a race has survive in a world without ice remains uncertain. 
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In the permafrost of Siberia are v -- “ { ие 
4 thousands of cadavers of woolly d LET, y 

mammoths preserved by the ice. ч + - 
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THE SET 


CONTINENT 
UNDER THE ICE 


With the help of laser 

measurements takensby 
aircraft and analysis of 
satellite images, researchers 


from the British Antarctic 
Survey have created a 
detailed topographic map of 
Antarctica for the first time. 
The result: beneath the 
1.7km-thick ice sheet (left) 
lies a huge continent of high 
mountain ranges, canyons 
and plateaus (right). 


dead material and the resulting 
greenhouse gases: researchers 
have now come across an entirely 
different threat buried in the 
permafrost soil... 


WHICH GIANT VIRUSES 
ARE WAITING TO ВЕ 
FREED FROM THE ICE? 


The stark reality is that entire 
armies of viruses and bacteria are 
lurking in the ice, pathogens that 
were locked away millions of years 
ago under thick ice sheets or in 
frozen layers of soil. These 
prehistoric microbes are so 
gargantuan in number that their 
biomass exceeds the whole of 
humanity thousands of times. An 
invasion of killer viruses from the 
ice might sound like the stuff of 
science fiction, but it’s a scenario 
taken very seriously by many 
scientists. One such is Professor 
Brent Christner from Louisiana 
State University. Together with his 


team, the molecular biologist has 
made it his life’s work to search for 
these living microbial dinosaurs in 
one of the coldest places on Earth. 


“The Arctic 
is warming 
dramatically, two to 
three times as fast 


as the middle 
latitudes.” 


CHARLES MILLER, 
NASA analyst 


And eventually he found them 

— under the Guliya ice cap in 
western China, a place that has 
experienced a deep freeze lasting 


for hundreds of thousands of years. 


“We have examined 750,000-year- 
old ice — and we found living cells,” 
says Christner. This sensational 

discovery proves that bacteria and 
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| MEGA CANYON 
In eastern Antarctica there is a hidden 
canyon system that exceeds even 
America’s Grand Canyon. The canyon is 
thought to be more than 1,125 kilometres 
long and up to 1,000 metres deep. 


viruses are not just able to survive 
for hundreds of thousands of years, 
even at temperatures of minus 40 
degrees Celsius, but that they are 
also capable of fixing refrigeration 
and radiation damage to their DNA 
structure under their own steam 

— without first needing to thaw out. 

“This is important because we 
don’t typically think of these as 
being conditions under which 
complex biological processes are 
going on,” says Christner. 

In 2014 Christner also discovered 
bacteria beneath an 800-metre ice 
sheet in western Antarctica. The 
bacteria hadn’t just survived there, 
but had actually created its own 
vast networked ecosystem. 
Previously this was considered 
impossible. But while the Antarctic 
bacteria discovered by Christner 
had been nourishing themselves on 
ancient ammonium and methane 
deposits for hundreds of thousands 
of years, French researchers from 


WHATWILE EARTH 
LOOK LIKE WHEN 


ALL OF THE WORLD'S 


ICE HAS MELTED? 


If all the glaciers and ice 


caps at the North and South 
Poles melted, sea levels would 
rise by 66 metres. Major cities 
such as London, Berlin, New York 
— as well as Sydney and Brisbane 
in Australia — would be submerged 
under several metres of water. 
What sounds like an apocalyptic 
worst-case scenario is in fact the 
US Geological Survey's calculated 
endpoint of a process that began 
long ago and will be concluded in 
100,000 years. 


the Aix-Marseille University recently 
found a true Frankenstein virus that 
had been locked inside the 
Siberian permafrost soil for more 
than 30,000 years. 

Studies showed that the 
pathogen was from an entirely 
unknown genus. The virons were 
so large that initially they were 
mistaken for an unknown bacterium 
in the lab. The 1.5-micron-long 
giant virus is also genetically 
diverse: it holds at least 467 genes, 
compared to the mere eight genes 
found in the conventional flu virus. 
Whether the pathogen would pose 
a risk to humans or other life forms 
could only be guessed at - 
because the last time the giant 
virus entered a host, mammoths 
and saber-toothed tigers were still 
roaming through Europe. However, 
Scientists are sure of one thing: 
it wouldn't take much for an 
ancient pathogen to wake up 
again. “When a permafrost soil 


thaws,” says study leader Jean- 
Michel Claverie, “it doesn’t need 
much more than a few infectious 
viral particles and a susceptible 


"If we're not 
careful, we could 
wake up viruses 

that we thought 


were eradicated." 


JEAN-MICHEL CLAVERIE, 
Aix-Marseille University 


host." Microbiologist John Priscu 
from Montana State University 
goes on: "Some organisms were 
locked in the ice for half a million 
years. After the thaw it took 
just two minutes for their 
metabolism to start working again." 
Researchers planned to revive 
the giant virus found in Siberia in 


| THE WORLD 
WITHOUT ICE 
London, Venice, Copenhagen 
— without the ice at the poles, 
thousands of cities would be 


submerged and millions of people 
| would be made homeless. Capitals 


like Rome and Brussels would 
become coastal cities. 
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! QUICKER THAN 
| EXPECTED 


| Many experts predictthatthe seas | 


will have risen by one metre hy the 


year 2100. А miscalculation? "We 


have observed the accelerated 

^| melting of the ice sheets in 
Greenland and Antarctica," says 
climate scientist Radley Horton 
from Columbia University. “If this 


acceleration continues, sea levels 


could rise by up to 1.8 metres by 
the end of the 21st century.” 


a controlled manner. First they had 
to determine whether the virus was 
deadly or not. To do this, it was 
extracted from a soil sample in 

the lab and deployed against 

a present-day amoeba. Tests 
showed that it attacked the 
amoeba, which is a single-celled 
organism, but did not infect 
humans or other animals. 

But that doesn’t mean that in the 
future, other viruses found frozen 
in the permafrost will be similarly 
benign. And that’s why researchers 
are painting a gloomy view of 
the future. After all, the climate 
is warming and causing the 
permafrost to thaw in places that 
are being developed industrially 
because of the fertile soil. “If we 
are not careful, and we industrialise 
these areas without putting 
safeguards in place, we run the risk 
of one day waking up viruses such 
as smallpox that we thought were 
eradicated,” warns Claverie. Е 
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Warning: the following 
pages form part of 

a thought experiment. 

The content could be 

dangerous and should 
be read at your own risk. 

Why? Because by the 
time you finish reading, 

you may no longer be 


the same person you 


were at the start 


ARE 
YOUR 
MEMORIES 
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HOW DO 
YOU 
REMEMBER 


A CRIME 
THAT NEVER 
HAPPENED? 


magine someone explains to you 
that you committed a crime when 
you were a teenager. Now you 
must help to explain why you did it. 
But you deny any knowledge of the 
event - after all, confessing would 
mean you had some knowledge of 
what happened. But then your 
interrogator presents a box of files 
that appear to prove the incident. 
The documents even include 
statements from your parents, which 
seem to confirm your guilt. You 
begin to have doubts: did something 
actually happen? The psychologist 
sitting opposite you tries to calm you 
down, assuring you that it’s normal 
for your subconscious to suppress 
knowledge of such a deed. You’re 

in this together now. 
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With this very method, "There's nothing we can use to check if 
psychologists Julia Shaw (then at a memory is real or invented. No such 
the University of Bedfordshire) and devices exist," explains psychologist 
Stephen Porter from the University William Hirst from the New York School 
of British Columbia succeeded in for Social Research. 
implanting false memories in 71% of Even on a brain scan, real and 
test subjects in their experiment. But false memories look the same. What 
the incredible thing about this was we can do is judge the material for 
the way in which the psychologists its plausibility and consistency: is it 
succeeded in getting the likely to have happened like that 
participants (who were 20 years old, or not? Did we really commit a crime? 
on average) to confess to a crime Were the traffic lights really on red? 
they never actually committed. One Did we bump into someone we 
even claimed to recall elaborate knew at that concert? It all comes 
details about how she had 'attacked' down to an arbitrary decision that 
another girl with a rock when she we make subconsciously. It's as if 
was 14 years old. According to her a feature film is playing in our brain — 
testimony, the police even got sometimes it's entitled ‘documentary’, 
involved. "It surprised me how easy other times it's labelled as ‘fiction’. 


it was," Shaw said of her method. 
But that experiment is only the tip 
of the iceberg, focusing on just one 


single event of the billions that make VV H | D O E 2 
up 1. зн 2. О U R B RAI М 
according to the evidence, FUNCTION LIKE 


succeeded. So could 


our entire identity be A WI K| P Р D |А 
made up of many 
more false memories PAG E e 
than ever believed 
possible? 

To get to the bottom of this, we 
need to take a close look at the 
functions of the brain. Many people 
think the human memory works 
like a video recorder: the brain 
records events as they happen 
and can play them back on cue, 
exactly as they occurred. 


ut that's not all: "Every time we 
retrieve a memory it is altered, 
either due to our mood, or as 

a result of new information that 


But according to Elizabeth Loftus, was not available to us at the time. It's 
a memory researcher at the like a computer file that's constantly 
University of California, the act of being updated and only the most 
remembering is "more akin to recent version is available," says 
putting puzzle pieces together than Loftus. Experiments have shown that 


retrieving a video recording." people remember the same event 
The problem is that both imaginary differently, depending on how they 


and real experiences originate from process it in their memory. One study 
the same brain region. Both are found that something as simple as 
formed from the same raw material having a conversation with a group of 
— out of composite data. For that people about a shared experience - 
reason it is difficult for us to such as what you thought of the game 
differentiate between fantasy and — can change your recall of the event. 


reality on the basis of a story alone: Over time, and with repeated chats 


“Every time you recall 
а memory, you can 
add bits or alter it. 
We embellish, 
intentionally and 
unintentionally. 

It’s an incredibly 


malleable process.” 
JUUA SHAW / PSYCHOLOGIST london South Bank University 


"| remember the two cops. There were меге incredulous: “A few people argued 
two. | know that for sure...” A young with the experimenter and said, ‘Well 
woman is confessing on camera to no, | know this happened,’” explains 
a crime that she committed five Porter. "We ended the experiment 
years ago — except that, in reality, it's early to spare the remaining ten 
a crime that never took place. Three participants the emotional upheaval." 
40-minute conversations were enough Ѕоте of those who did take part gave 
for psychologists Julia Shaw and extremely detailed accounts of the 
Stephen Porter to implant a false imes' they had committed. Some, 
memory in 7126 of participants in an id, even "experienced 
experiment. When the victims of the significant guilt for these wrongdoings 
manipulation realised the truth, some that they in fact hadn't committed." 
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about the event, your memory will 
gradually converge with that held by 
the group. Our past therefore 
becomes shorter, more susceptible 
and more adaptable. We all believe 
that we base our sense of self on our 
individual experiences. Everything is 
transient, but at least our memories 
belong to us alone. In reality the 
opposite is the case: “Remembering 
is a social process,” explains Shaw. 
Alleged ‘mistakes’ in our memories 
can be corrected with new details, 
simply because they ‘fit’ well. And 
the more consistent the new story 
is, the more easily it becomes 

a memory. So in reality our memory 
is like a Wikipedia page: we can call 
it up at any time and edit it - but so 
can anyone else. And we only see 
the most up-to-date version. 


HOW 
MANY FALSE 
MEMORIES 
ARE INSIDE 
MY HEADe 


ow much of our lives did not 

take place? One per cent? 

Ten? 50? Nobody knows. 
The only certainty is if memories 
were currency, there would be all 
kinds of fake money in circulation. 


Over several years researchers 
from a dozen US universities 
examined how people remembered 
the 9/11 attacks on the World Trade 
Center - a day that seared itself 
into their memories due to its 
significance. Such highly emotional 
recollections are termed ‘flashbulb 
memories’, for the way they аге 
stamped into the mind like a photo. 

But the photographic accuracy of 
such memories did not extend to the 
details of the events in question: to 
the experts’ surprise, 40% of the 
2,100 participants changed their 
story over time, mostly within the 
first year of the event 
happening. Instead of 
being in their offices, 
some said they were on 
the street and saw the 
attacks happen with their 
own eyes - others said they received 
the news from friends suddenly 
rather than watching it on television. 
They were being deceived by their 
memories: “Emotion focuses you 
on a few details but lets you ignore 
others,” says NYU psychologist 
Elizabeth Phelps. “It gives you 
stronger confidence in your memory 
than it does necessarily in the 
accuracy. Usually, when a memory 
has highly vivid details and you're 
confident in those details, that 
means you're likely to be right. 
Confidence often goes 
hand in hand with 

accuracy. But when 

something is highly 
emotional, they often 
get separated.” 

What's more, in looking back on 
our lives before the age of three, 
practically only false memories exist. 
Almost all of our ‘experiences’ from 
this period are built from stories we 
have been told by our parents. 

Many people assert in detail how 
they remember certain scenes 

from their early childhood, but 

in reality the hippocampus (the 
memory's main control centre) 


hasn't sufficiently developed to 

store long-term memories at this age. 
Yet the more often mum or dad tell us 
about our starring role in the school 
play, the more the boundary between 
fact and implanted reality blurs. 
Fantasy turns into reality — at least the 
way our parents experienced it. But 
while some examples seem harmless, 
a single false memory can in fact 
endanger life... 


CAN FALSE 
MEMORIES 
COMMIT 

A MURDER? 


tis 4.40am when Damon 
Thibodeaux seals his fate. After 
nine hours of interrogation, the 
22-year-old from the US state 
of Louisiana admits to raping and 
strangling his cousin Crystal 
Champagne. By then he has been 
awake for 35 hours without sleep. 

His interrogators ramp up the 
pressure and subject him to a lie- 
detector test. They explain why 
they believe his alibi to be false and 
repeatedly confront him with their 
allegedly watertight version of events. 
Eventually, he remembers what never 
happened: “1 didn't Know that | had 
done it, but | done it,” Thibodeaux 
told his interrogators. 

Shortly afterwards he's sentenced to 
death, and for 16 years he spends 23 
hours a day in a cramped 1.8m x 3m 
cell awaiting his execution. Then, in 
2012, a DNA test proves his innocence. 
Thibodeaux is the 300th US prisoner 
to be freed by this method of genetic 
testing. In 7596 of miscarriage of 


у 


justice cases, false confessions were 
to blame for the initial conviction. 

The interrogation room is a place 
in which memory manipulation is 
particularly controversial: that’s 
because in order to obtain the 
desired statement, resorting to 
intimidation using physical violence is 
not necessary at all. A single question 
can confuse the suspect and pollute 
their memory. Consider these two 
questions: “What did you see?” and 
“Did you see the car?” If an 
interrogator uses the latter, then 
sometimes a vehicle that never even 
existed can be implanted in the 
suspect's memory. It’s impossible to 
say how often such abuse is taking 
place — or even if it’s intentional or not. 
But the outcome of this manipulation 
is ‘better’ than any use of force if the 
suspect is in a vulnerable state: after 
all, a confused prisoner is susceptible 
to believing the implanted version 
of events - or at least no longer 
being sure of their story. 


7$ 
%, 


~ 


“is 


^ 


^" 


A study by Elizabeth Loftus at the 
University of California has proved this 
technique can be used in other ways. 
After being told (falsely) that they had 
once been sick as children after eating 
strawberry ice cream or hard-boiled 
eggs, participants lost their appetites 
for these foods. The same technique 
was used to implant a happy memory 
linked to asparagus so that the 
subjects were keen to eat more 
of it. The upshot: we can't trust 
our memories of our own pasts. 

A conversation, photo or news 

report has the power to rewrite our 
recollections, so Loftus urges caution: 
“If I've learned anything from these 
decades of working on memory, it's 
this: just because somebody tells you 


On 21st July 1996, following a nine-hour 
police interrogation, Damon Thibodeaux 
confessed to a murder he didn't commit. 
His falsified memories were used as 


evidence during his trial. His innocence 
was only proven 16 years later. 


PHOTOS: Getty Images; Shutterstock; Andreas Artz/DER SPIEGEL; Jeff Bassett; PR 


“The human E 


is very vulnerable 

o certain tactics. 
adanipulative 
aren't 


есе 
tac 
enhancing legc 


decision-making, 
they're making it 
more difficult." 


| P F STEPPEN PORTER/FORENSIC PSYCHOLOGIST 
University of British Columbia, Canada 


something and they say it with 
confidence, just because they say 

it with lots of detail, just because they 
express emotion, it doesn't mean that 
it really happened. We can't reliably 
distinguish true memories from false 
memories. We need independent 
corroboration.” A realisation that can 
lead you to doubt your own identity. 2 
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WORLD EVENTS 


SUPERPOWER ON THE STAND 


THE SECRET 


Its corporations are exploiting Europe, its president is being economical 
with the truth and its government is betraying its own people. We examine 
the criminal machinations of the most powerful country in the world 


At first glance it would appear committed by its ruling class. For Corruption, attacks on democratic 

to be just a matter of time decades this state has supported governments and the death 
before the USA flexes its military terrorists, international law is penalty are the order of the day. 
muscle and invades the failed state. violated on an almost daily basis There’s only one problem. The 
Among the long list of charges and more people are killed here country being spoken of here 


against the regime are the crimes than in any other country. is the USA itself. 
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Obama won the race for the White House charged, let alone placed on the kill list. Shortly after 

eight years ago. But today it's clear the Obama rubber stamps the list, drones eliminate the 
transformation he promised hasn't occurred. The ‘targets’: in a foreign country, without charge, or a trial. 
economic progress of his country, the closure of "|n the battle against international terrorism, national 
Guantanamo Bay, a ban on torture — Barack Obama borders no longer matter to the USA. They only care 
has broken all of these promises. In fact he has about the whereabouts of the target person," says 
trumped his supposedly gung-ho predecessor George | investigative journalist Jeremy Scahill. “Find, fix, finish" 
W. Bush when it comes to breaking international law. is the rule, always the same, no matter the country. 

Obama himself personally signs off on the drone Obama alone gives the command for the targeted 

strike ‘kill list" put together by the CIA. If your name is killings. But as constitutional lawyer Wolfgang 
on it, you don't have long left to live. Unlike a trial, Neskovic explains: "International law has no basis for 


С hange. Campaigning under this slogan Barack | however, the accused are not aware that they’ve been 


the killing of suspected terrorists outside of a war 
situation. President Obama is not God, who can 
freely decide over life and death.” 

Thousands have already been liquidated as a result 
of Obama’s counterterrorism operations. Officially 
there have been no civilian casualties because the 
Obama administration considers all men of fighting 
age in the area of a drone deployment to be fighters, 
not civilians. This type of political murder is known 
as ‘extra-judicial killing’. But the term ‘extra-judicial’ 
exposes a human rights dilemma. “The USA 
contravenes international law every day. 
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held here for years without trial — : ! 
even after they have been judged 
as not dangerous. *} 


If Obama was not the US president, he would 
be in prison already,” says former UN human 
rights commissioner, Navi Pillay. And there’s another 
reason why the US president has little to fear from 

a judicial perspective – his country has still not 
joined the International Criminal Court in the Hague, 
where abuses of human rights are discussed. So 
America's allies shouldn't really be surprised that 
Obama is on shaky ground as regards to war crimes. 
After all, this is the man who, on accepting the 
Nobel Peace Prize in 2009, coolly stated: “Some 

will kill, some will be killed." 


THE MONSANTO CARTEL: - 


IS THE USA PLANNING AN 
AGRICULTURAL DICTATORSHIP? 


iberia's former dictator Charles Taylor, Serbian 
i war criminal Slobodan Milosevic, Congolese 
militia leader Thomas Lubanga - they all ended 

up at the International Criminal Court in the Hague. The 
ICC is where the most serious crimes against humanity 
are tried and where the guilty are sentenced to decades 
behind bars. But now, for the first time, it’s a US 
corporation rather than a person in the dock. Its name? 
Monsanto. The charge? Crimes against humanity and 
the environment. But what makes the biggest 
agrochemical corporation in the world a criminal? 

America’s mega-corporation is the market leader in 
the production of GM seeds. But nobody knows how 
dangerous the genetic modification of seeds really is. 
Most of the studies on health and environmental 
damage has been financed by Monsanto itself - only 
5% of the scientists are independent. One of them is 
Dr Arpad Pusztai, who experimented with GM food on 
rats. “| would not eat genetically modified food," the 
biochemist said, after the animals' bodies exhibited 36 
different changes, including liver and kidney damage. 

Despite knowledge of potential side effects, some 
70% of food in the USA today has come into contact 
with some kind of genetic modification. Monsanto's 
goal is to bring this kind of genetic cultivation to 


Europe. Via interest groups like the European Seed 
Association (ESA), Monsanto is already attempting to 
influence European policy. The corporation also works 
closely with the US intelligence agencies and the US 
government. Whistleblower platform WikiLeaks even 
discovered that the US ambassador in Paris had 
composed a blacklist of EU countries which were 
against the cultivation of genetically modified seeds. 
Today Monsanto is one of the key driving forces 
behind the proposed Transatlantic Trade and 
Investment Partnership (TTIP) between the USA and 
the EU. *Since the 1980s Monsanto has been 
working on passing laws that make seeds their 
own intellectual property," says environmental 
activist Vandana Shiva. *As a result a farmer who 
uses his own seeds is criminalised." If a farmer 
buys seeds from Monsanto, they effectively sign their 
livelihood away to the company. According to the 
contract they are no longer allowed to save the seed 
produced after each harvest for re-planting. Neither are 
they permitted to sell the seed to other farmers. In 
short, they have to buy new seeds every year. That's 
how the US corporation is consolidating its power 
around the globe - after all, everyone needs food. The 
trial in the Hague is set to begin on 12th October 2016. 


GM BOOM 

In 2014, 181 million 
hectares of GM plants were 
cultivated around the 
world. Almost half of this 
was genetically modified 
soya owned by US 
corporation Monsanto. 


CHARGE 8 


THEFT 


THE SECRET SPACE ACT OF THE USA: 


CAN SPACE BELONG 
TO JUST ONE COUNTRY? 


n 25th November 2015, 
Barack Obama pens what is 
perhaps the most important 
signature of his life. On this day the 
president signs the US Commercial 
Space Launch Competitiveness Act 
and, in doing so, allows US firms like 
Planetary Resources and Deep 
Space Industries access to resources 
in space. Experts estimate their worth 
to be several trillion dollars. 


highlighted a potential conflict 
between the Act and the Outer 
Space Treaty of 1967. At that time 
the representatives of 94 countries 
agreed on a joint contract for full 
and equal usage of the resources in 
space. But now the USA has replaced 
this treaty with their own unilateral 
law. The Act allows mainly privately 
owned US firms to mine valuable 
extraterrestrial raw materials. “The 


The Act means that anyone wanting | notion that American firms alone 


to travel into space to search for 
valuable, undiscovered materials will 
first have to get permission from the 
US Defence Ministry. But is this 
exclusive claim to ownership even 
legal? Some legal experts have 


have the naturalised right to 


| systematically exploit mineral 


resources is based on unabashed 
greed,” says Gbenga Oduntan, 

a space law researcher at the 
University of Kent. 


TAX 
EVASION 


APPLE, AMAZON, ETC: 


DO AMERICA'S MEGA 
CORPORATIONS OWE 
EUROPE BILLIONS 
OF DOLLARS? 


hey make billions of dollars 
T overseas every year – and 

yet hardly pay any tax. In 
Europe, mega US corporations 
like Amazon, Apple and Starbucks 
use special rules in Ireland, 
Luxembourg and the Netherlands 
which mean that every year 
hundreds of billions of dollars 
disappear seemingly entirely 
legally. In the last five years Apple 
has only paid an average of 2.896 
tax on its overseas profits. The 
European average tax rate is 2796. 

In October 2015, Facebook was 
accused by British MPs of “using 
elaborate corporate structures to 
avoid tax" when it was discovered 
that it paid just £4,327 ($8,069) in 
corporation tax — almost £1,000 
($1,865) less than the average 
British worker. It has now pledged 
to overhaul its tax structure and 
pay "large UK customers" through 
its British business - but the 
smaller customers that make 
up a sizeable amount of the 
company's business will have 
their payments routed through 
Ireland, thus denying the UK 
taxman a slice of the action. 

But now the European Union is 
openly calling time on the practice: 
“Тах rulings that artificially 
reduce a company's tax 
burden are not in line with 
EU state-aid rules. They are 
illegal," says Margrethe Vestager, 
EU Commissioner for Competition. 
If this turns out to be true, the 
firms may face hefty bills. 


ver since he copied 1.7 
E million top-secret classified 

documents from the 
archives of the US secret services, 
former NSA employee Edward 
Snowden has been state enemy 
number one. But what's eating the 
US government? Is it the 
revelations about the wiretapping 
of politicians’ phones? Or is it more 
concerned that a light is now being 
shone on the NSA’s industrial 
espionage activities? 

For decades, it would seem, the 
USA has been on a multi-billion 
dollar looting spree around the 
world. *If there's information at 
Siemens that's beneficial to US 
national interests - even if it 
doesn't have anything to do 
with national security - then 
they'll take that information,” 
explains Snowden. But why attack 
one of its allies? The answer can 
be found in an NSA paper that was 
made public online. It revealed the 


CHARGE: 


objectives of NSA's spying: to steal 
innovations that could lead to 
strategic military or economic 
superiority over other countries, 
among them information 
technology, weapons, aerospace 
and nanotechnology. 

But was the NSA really working 
alone? Or did it have accomplices 
in its billion-dollar thefts? In recent 
months it has become clear that 
among European countries, 
Germany's foreign intelligence 
agency, the BND, was complicit in 
covering up the NSA's actions. 

A report by the German Federal 
Prosecutor's Office says that not 
only were German firms illegally 
spied on by the NSA, but the BND 
knew about it and yet did nothing 
to stop it. The damage caused by 
the information theft is difficult to 
quantify. However experts estimate 
that firms worldwide lose billions of 
euros a year to industrial espionage 
carried out by other nations. 


INDUSTRIAL ESPIONAGE 


THE REAL GOALS OF THE NSA: 


WHO IS THE SECRET SERVICE 
REALLY LISTENING TO? 


к. 


SYSTEMATIC DESTRUCTION 
Even though Obama has promised to limit 
carbon dioxide emissions, the USA is still 
contributing to global warming in other 
countries: in Indonesia alone, hundreds of 
thousands of acres of rainforest are destroyed 
every year in order to produce palm oil. The 
bulk of the customers are US firms. 


CHARGE: 


BREACH OF CONTRACT 
ICLIMATEGATE: 


IS THE USA KEEPING ITS 
CLIMATE PROMISES? 


n 12th December 2015 Barack Obama was | The fracking boom, which is equally damaging to the 
О hailed as a hero by many environmental climate, has made local natural gas cheaper, meaning 

campaigners. The USA had just signed the | that coal is no longer as economically viable. It seems 
Paris Agreement, the implementation of which is hoped Obama is fudging the numbers - or to be blunt, he's 


will finally put the brakes on global warming. For years deceiving us. The USA didn't aim to cut carbon pollution 
the US had fought against universal, legally binding by 2896 to 1990 levels, like the rest of the world had 
global climate deals. Now Obama wants to lead the agreed; instead they opted for cutting emissions to 2005 
USA to a greener future, though the country is still levels. But in the 15 years prior to 2005, CO2 emissions 
responsible for 1596 of global CO2 emissions. rose massively. Relative to 1990, the US will manage at 
But do the Americans really mean what they say this best 1496 if they stick to the agreement signed in Paris. 
time? Which climate promises has the US president But even this cut is too much for Republicans. *This 
kept in the past? At first glance the figures speak for | treaty will be torn up in 13 months,” claimed 
themselves. Under his presidency over a third of the Mitch McConnell, senior Republican in the Senate. His 
country’s coal-powered power stations have been shut. | party have promised to dissolve the treaty in 2017 if they 
The promised 28% reduction in CO2 emissions seems win the presidency. Until then they are accusing Obama 
feasible. But what the numbers don’t tell us is this: the | of placing the same importance on the dangers from a 
energy providers aren’t shutting their power stations for ‘pseudo-scientific threat’ (according to House member 
ecological reasons - but for economic ones. | Jeff Duncan) as the one posed by ‘radical jihadists’. Ci 
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KridWledge QUESTIONS & ANSWERS 


DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 
Simply send us an email with ‘Questions and Answers’ in the 
subject line to worldofknowledge@bauer-media.com.au 


NIGHTLY ERUPTIONS 
On 3rd December 2015 Mount Etna spat out 
a fountain of lava more than one kilometre in 
height. It was the most powerful eruption of 
the last 20 years. Volcanologists have now 
developed a piece of software that can 
calculate the likelihood of future eruptions. 


ALCANOES 


HAVE A HEARTBEAT ¢ 


Mount Etna is the most studied volcano 

in the world. In addition to lava, Etna 
spits out vast amounts of data – magnetic field 
sensors, GPS altimeters and seismographs 
send many gigabytes of live information to the 
Italian National Institute of Geophysics and 
Volcanology, where about 100 researchers track 
every movement on and beneath the volcano. 

As a result of this years-long monitoring the 

volcanologists discovered that Etna and human 
beings have something in common: a pulse! 


Etna is located at the point where the African 
and European continental plates meet. At this 
plate margin, lava is forced upward from a 
depth of 29 kilometres into a magma chamber 
that's 1.7 kilometres beneath the summit. It is 
pumped through the vent at a rate of 72 beats 
per minutes - almost exactly the same 
frequency as a human heartbeat. The faster 
this pulse at Etna becomes, the greater the risk 
of an eruption — and therefore the higher the 
seismic tremors on the infrared spectrum. 
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At low tide around 40,000 hectares of mud flats 

are laid bare, while at high tide the waves crash 
over the cliffs on the coast. Canada’s Bay of Fundy 
breaks all records: at low tide and high tide, the water 
level differs by up to 16.3 metres — the largest tidal 
range in the world. By contrast, water levels in the 
North Sea vary by just two to three metres with the 
tides. The natural phenomenon in the Bay of Fundy is 
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Меге is the highest tidal 
range in the world? 


caused by the coast's unique outline. The bay is ы کک‎ 
shaped like a large natural funnel; it becomes 4 ) : 
narrower and shallower in the upper part of the bay, x a 
forcing the water higher up onto the shores. The area : 

also has high ‘tidal resonance’ - the size of the bay 

matches the natural gravitational pushing cycle of the - 

moon that causes the tides. In one tidal cycle alone, 

100 billion tons of seawater flow in and out of the bay. 


Сап a building 
clean the air? 


It’s the first building in the world that 
can improve the quality of the 
surrounding air. The smog-filtering 
facade of the Palazzo Italia in Milan 
has been built with a special mixture 
of concrete and titanium dioxide. 
When the titanium dioxide is exposed 


to sunlight, its electrons interact with 
water to release smog-filtering 
particles. These particles capture 
pollutants present in the air and 
convert them into harmless, inert 
salts. The salts simply wash off the 
walls when it rains. This revolutionary 
technique was presented at the 2015 
World Expo in Milan and the material 
has already been deployed on Dutch 
roads. Inside, the Palazzo Italia is 
equally eco-friendly — it uses 4096 
less energy than a standard building. 


CAN THIS DRONE 
SAVE THE GREAT BARRIER REEF? 


The crown-of-thorns starfish, which developed the COTSbot (left). These 

feeds on coral, is one of the biggest small drones can hunt down the starfish 

threats to Australia's Great Barrier Reef. before delivering a lethal injection in the 

In this unique home to thousands of form of a syringe loaded with ox bile that 

animal and plant species, a mass kills the sea star instantly. To prevent 

outbreak of the starfish can destroy other animal species from being 

up to 90% of coral. In order to halt the poisoned, the yellow robot identifies 

parasite, scientists from the Queensland the starfish with the help of a camera 

University of Technology have now capable of storing images. 
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A single crown-of-thorns | - ғ F / í Be, 
starfish is capable of eating 20 | Р 4 ў. 27-2 “А »t ) 
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year, as well as producing a s A "7. е 


staggering 50 million offspring 
in the same time period. 
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ALIEN BEAM ANTENNA IN THE VVORLD¢ 


/ “ ік taller than the Statue of 
4“ Liberty and as heavy as 19 
Boeing 747s. Weighing in at 7,300 
tons, the 148-metre-high Green 
Bank Telescope in West Virginia is 
the biggest, fully steerable radio 
telescope in the world. Thanks to 
an actively retractable 100-metre 
primary reflector and laser- 
controlled precision orientation, the 
telescope can aim at any desired 


metres in size, with 
a collecting area of 7,854 
square metres. That’s 
the record dimensions of the 
Green Bank Telescope 
antenna. 


point five degrees above the 
horizon - that's 85% of the sky. It’s 
not only used for research into 
black holes, pulsars and galaxy 
clusters, but will also now be used 
to help solve a cosmic mystery. 
Around 1,485 light years from 
Earth astronomers have observed 
mysterious fluctuations in 

d the star 

could be 


caused by dust from a large cloud 
of comets, the star's own shape 
bending the light — or by an 
orbiting alien megastructure. Green 
Bank's state-of-the-art equipment 
is able to scan bandwidths of up to 
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1 Smallpox (1900s) 


2 The Black Death (1300s) 


Can plants count? 


-- -- -- -- -- -- -- -- Researchers at the University of Wurzburg in Germany һауе 

3 Spanish Flu (1918-1920) discovered that catching prey is as easy as one, two, three 
for Venus flytraps. The plants can count the movements of 
their prey using the sensory bristles on their leaves before 
they close. If one movement is perceived, nothing happens. 
But if a second follows within ten seconds of the first, the 
plant snaps shut. It’s the third touch that triggers the deadly 
digestive process. So if a fly could succeed in staying still, 
the trap would theoretically release it after half a day. 


4 HIV/Aids (1981-present) 


5 Plague of Justinian (541-542 AD) 


6 Antonine Plague (165 AD) 


ARE 
——————————— MASS KILLINGS 
1 Asian Flu (1956-1958) CONTAGIOUS? 


Researchers from Arizona State 
University examined the media 
coverage of mass killings in the 
period 1997 to 2013. Their findings 
confirmed that shootings with at 
least four deaths generate a 13-day 
‘contagion phase’, during which the 
probability of similar bloody crimes 
is significantly increased. Up to 30% 
of all mass shootings in schools are 
the result of copycat action. Media 
coverage of the events allows 

10 Malaria (2700 BC-present) would-be killers to learn details of 
the crimes and inspires them to 
imitate them. w 


8 Tuberculosis (1800s) 


9 Cholera (1800s) 


PHOTOS: WelshDragonStocknArt; iStock; Getty Images (3); Corbis (2); Bildagentur Huber; PR 
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24 HOURS... 


a day, the fuel stations of the 
Serengeti remain constantly open. 
Despite these 24/7 opening hours, 
most animals prefer to linger at 
the watering holes at night and in 
the cool morning hours. Birds, on 
the other hand, tend to visit here 
during the day. Exactly when, 

and in what numbers, particular 
animals congregate differs from 
one watering hole to the next. 
There are holes where leopards 
pitch up in the morning, while 
others are visited by black rhinos 
at midnight. For this reason the 
character of each watering hole 
is as unique as a fingerprint. It’s 

a true natural masterpiece. 


00 CENTIMETRES... 


can decide between life and death 

at a watering hole: if at the end of 

the day the water level has sunk as 

a result of evaporation, the risk of 
death rises close to the steep sections 
of the bank. It means young animals 
can’t make it back onto land — and 
literally die of thirst in one of the 
driest regions on Earth. For that 
reason it’s often easy to spot elephant 
herds searching the watering hole for 
the easiest entry point. If these are 
occupied, the other animals 
pushed aside with a loud tr 
because t 


UP TO 72 KILOMETRES... 


is how far apart the watering holes of the 
Serengeti tend to be situated. In hardly any 
other region in the world is freshwater so 
rare. And that means that even the slightest 
deviation from the route during the search for 
a source can prove fatal — especially for an 
elephant that needs to drink at least 100 
litres of water a day. It's not their hearing or 
sense of smell that the grey giants have to 
thank for their navigational prowess, but their 
memory. Researchers found that elephants 
have a water map of the entire Serengeti in 
their heads and can follow this down to 
metre. They can even track do 


water and unearth it from the 


20 MINUTES MAXIMUM... 


is how long zebras, wildebeest and gazelles 
spend at a watering hole. The animals know 
from instinct that they are easy prey for lions 
while drinking. So that they aren't surprised by. 

|. predators, many herds operate a kind of shift 

| system while visiting a watering hole. This sees 
half the herd standing at the water’s edge 
drinking while the other half scan the 
surroundings for potential dangers. The groups 
swap positions every 20 minutes. The only 
animals that don’t need an alarm system are 
fully grown elephant bulls. These five-ton giants 
even take naps beside the watering hole. 
No predator will dare to approach them. 
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2 200 PHOTOS IN ONE IMAGE 


Photographer Stephen Wilkes lay in wait for 26 fours 
| at this watering hole in the Serengeti — taking 2,200 

Р photos. Afterwards he merged the images together to 
7 show the transition of time as you move across the 
frame, starting with sunrise on the right. w 


LETTERS 


Welcome to World Of Knowledge's Letters page, where you can share your thoughts 
on anything you see in the magazine. Write to us at World Of Knowledge, GPO Box 


4088, NSW, 2001 or email us at worldofknowledge(dbauer-media.com.au 


WHAT IF 


HAD BEEN 
ASSASSINATED? 


Hitler's staying power 


"What If Hitler Had Been Assassinated?' (May) raised some 
interesting questions. Considering how he got rid of many of his 
most talented generals as the war progressed, as he felt they 
weren't meeting his expectations for how well the war in Russia 
was going, | think there were plenty of other dedicated followers 
who would have replaced him had he been killed. Then again, if 
Hitler had kept the non-aggression pact with Stalin and focused 
his efforts on North Africa and branching out into the Middle East, 
he could have obtained the oil supplies his army desperately 
needed and perhaps the war would've taken a different turn. But 
to suggest Hitler's death would have put an end to the whole Third 
Reich is implausible. When any dictator dies the resulting power 
vacuum can have severe and negative effects. Look at the 
vacuums created as a result of the destabilisation of dictatorships 
in Libya, Iraq and Syria. Now we have terrorist groups attempting 
to fill the void the toppled dictators have left. 


Top dollar 
SHEILA THOMAS 


| liked learning about the world's most expensive materials in 

last month's Questions & Answers (‘10 Of The Most Expensive 
Materials', May). | was wondering where truffles would feature 

in that line-up as l've read they're incredibly costly. Why is that? 

> If our list had extended to the 20 most expensive substances іп 
the world, white truffles would certainly have occupied a spot in the 
rankings. The valuable fungus is revered by chefs and foodies alike 
for its culinary uses, though its delectable flavour is not the reason 
for its high asking price. Its value derives from its rarity: truffle is 

a wild product and cannot be cultivated, though many farmers and 
entrepreneurs have tried. A complex network of sniffer dogs, human 
trainers and suppliers must be deployed to unearth truffles in their 
woodland locale and transport them to restaurants while still fresh. 
In 2014 a 1.8kg white truffle (billed as ‘the world's largest’) sold at 
auction to a Chinese bidder for around $86,000. 


Crying matter 


| recently came across the 

incredible work of photographer 
Rose-Lynn Fisher, an artist who 
photographs tears through an 

optical microscope. Can you tell 

me how Fisher and people like 

her collect these tears? 

» As part of her experiment, Fisher 
caught one of her own tears on 

a slide and dried it, before examining 
it through a standard light microscope. 
In medical studies, tears can be 
stimulated in participants through 
exposure to an irritant such as dust, 
onion, spicy food or even tear gas. 
These sorts of tears, released in 
response to environmental stimuli, 
are known as ‘reflex tears’. Such 
methods are not useful for producing 
emotional tears, however, so 
researchers will often ask participants 
to watch an affecting film, read 

a sad story or talk about emotional 
personal experiences. These 'psychic 
tears’ will also be caught on a slide 
and left to dry before being studied 
under a microscope. 


—— dd 
No great shakes 


The article about the likelihood of an 
earthquake in Seattle (‘The Secret 
Worst Case Scenarios of 2016’, April) 
shocked me. We hear a lot about 
seismic events in California, but | had 
no idea that Seattle and its environs 
were so much more likely to be 
affected given their location in the 
Cascadia subduction zone. | was 
planning on travelling from San 
Francisco to Seattle in September, 
but now I’m worried. Should | be? 

> According to earthquake 
researchers, the likelihood of an 
earthquake measuring 6.8 on the 
Richter scale striking the Seattle 
metropolitan region lies at 
approximately 80%. It’s a figure that 
sound incredibly worrisome. But the 
risk of a more severe quake affecting 
the city is much lower, at around 
15%. What’s more, the 80% figure 
relates to the probability of a serious 
earthquake somewhere in the 
Cascadia subduction zone in the next 
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